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The Immediate Future. 


Current opinion now seems to be erystallising to 
the view that the coal-mining dispute is about to 
end, and the foundries of Great Britain have in 
front of them a series of difficult problems, the 
successful solving of which will contribute largely 
to their individual future success. 

There appears to be a good volume of business 
awaiting execution at a figure which is scarcely 
economic at the current price of raw materials. 
There are but five blast furnaces in operation at 
the moment, with no stocks of pig-iron and a coke 
famine. 


In general there has been no real increase in 
the selling price of castings, and where an odd 2s. 
per cwt. has been added it has been met by the 
buyer with threats to remove their patterns. 

A number of the furnaces and merchants still 
have large commitments to supply pig-iron against 
contracts to the foundries, and this no doubt will 
have a tempering effect on high prices. The coal 
dispute has failed to close down the foundry 
industry as a whole, but it has succeeded in 
shutting up almost completely the cast-iron pipe 
industry, as its constituent concerns rely upon 
their own plant for their raw materials. 

Assuming that a more or less general start is 
made next Monday, then coke production cannot 
be considered as serious untii the middle of 
December, and pig-iron will only begin to dribble 
on the market by the end of January. — This 
period will be a difficult one for the foundry 
buver. Whilst the stock of old foundry boxes an 
tackle has been materially reduced this last six 
months, we would suggest that there still remains 
a large reserve of this type of material lving 
about the various foundry and engineering shop 
vards. This, when judiciously mixed with ferro- 
silicon and steel scrap, will vield an iron suitable 
for many jobs, and leave the meagre stocks of 
pig-iron for those where its incorporation is 
essential, 

We hope that buyers of castings will remember 
the excellent services rendered to them by the 
foundry industry during this last six months, 
often without profit, but rather with the idea of 
retaining their custom. We honestly believe that 
by according the foundries profit-vielding prices 
in the future buyers would be doing good business, 
as founders are anxious to provide themselves 
with better production facilities, but are often not 
in a financial position to sanction any capital 
expenditures. More than one foundry has sup- 
plied its customers with sand-blasted castings for 
their higher priced goods, only to be met with 
a demand for every casting, irrespective of price 
or duty, to be so treated. They have reluctantly 
heen compelled to return to barrelling for the 
smaller ones and a scratch brush for those beyond 
the capacity of the tumbler. It is just as well 
to remember that at the moment it is no disgrace 
to have the patterns withdrawn, and a general 
post in their movement would probably teach 
buyers that foundry experience on their class of 
goods is an asset to which they have attached 
insufficient value. Foundries have a long way 
to go before they can be accused of profiteering, 
and if as a result of the coal stoppage they are 
placed in position te create a reserve for plant 
improvement, then the buyers will ultimately 
benefit. 


THE FOUNDRY 


Correspondence. 


[We accept no responsibility for the statements mate 
or the opinions expressed by our correspondents. | 


American Research. 
To the Editor of Tak Founpry Trape Journat. 


Sir,—Those British founders who have examined 
conditions in the United States much less super- 
ficially than your correspondent at the Detroit 
Convention will not be deceived by his comments 
at the bottom of page 406 of the issue of 
November 11. The Briton abroad is nowadays 
almost expected to disparage the efforts of his 
own countrymen, but views expressed in the Press 
may mislead those who have not had the same 
opportunities for observing the facts, and there- 
fore call for prompt refutation. 

No one will deny American resource in applying 
research results to practice, and particularly in 
adopting labour-saving methods and machinery 
rendered possible by mass-production methods 
making for a standardised and darge home market. 

These prevailing conditions enable the average 
American plant to maintain a staff for experi- 
ment and technical development beyond that 
earried by the average British works, and there 
is not quite the same necessity for co-operative 
effort. 

It is also a fact that many Americans are very 
gravely disturbed at the inadequacy of the 
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The British Cast Iron Research 
Association : New Headquarters. 


When the Cast Iron Research Association two 
years ago acquired a small laboratory, it was not 
considered that within such a short period it 
would be necessary to extend further, but this, 
in fact, has proved to be the case. 

The Council, after careful consideration, decided 
to centralise the offices and laboratories under one 
roof, as near to the centre of Birmingham as 
practicable. As briefly announced last week, pre- 
mises were secured at 24, St. Paul’s Square, and, 
after appropriate alterations, have now been 
occupied. The premises are within five minutes’ 
walk of the Cathedral Church, in the heart of 
the city. Church Street, which runs from Colmore 
Row, near Snow Hill Station, and opposite the 
Cathedral Church, by the side of the Grand 
Hotel, in fact goes straight to St. Paul’s Church, 
which is overlooked by the new headquarters. 

For some time past the offices and laboratories 
have been overcrowded, and, since three times 
the space is now available, this problem is eased. 
and the necessary space for further extension 
is provided. The new building is in two adjoin- 
ing parts; the front block comprises basement, 
ground floor and first floor, each having an 
approximate floor area of 20 ft. by 35 ft. »The 
ground floor contains the library and information 
bureau, in which there will be accommodation 
for members desiring to consult books, periodicals, 


This is probably the 
largest Octagonal 
Ingot Mould ever 
made. It weighs 110 


tons and was cast by 
the Brightside Foun- 
dry Co. of Sheftield. 


fundamental research being conducted by the 
Tnited States, and have repeatedly expressed 
this in public, as it makes America dependent 
upon European research for their applications. 
In addition, many on that side regret the lack of 
«<o-operation between the manufacturers, which 
prevents a co-operative research programme being 
undertaken. 

If your contributor will make a_ thorough 
examination of the quality of cast iron produced 
in the United States and tabulate the outstand- 
ing contributions to the metallurgy of cast iron 
and the practice of founding made _ respectively 
by the United States and Europe, he may he 
constrained to admit that our methods may have 
their advantages. 

Whether British manufacturers would like to 
see ‘‘ some Board or Commission investigate 
thoroughly the ins and outs of the industry from 
beginning to finish . entirely free of 
charge ’’ may be doubted, because research work 
which is not conducted by, and in contact with, 
the industry is sterile and incapable of direct 
application without further expenditure. 


Finally, citizens of the United States would he 
the first to lament the temporary lack of per- 
spective which might be induced by their gener- 
ous hospitalitv, and might be forgiven for sug- 
gesting that the report was written after, and not 
before, one of the banquets your contributor so 
excellently describes.—Yours, etc.. 

NocuMENoN.”’ 


Nov. 17, 1926. 


patent specifications, etc., and the  micro- 
scopic laboratory and dark room, The first floor 
contains the offices. The rear block consists of 
ground floor, first floor, and second floor, each 
having a floor area of 35 ft. by 12 ft. The upper 
floor is the chemical laboratory, the first floor 
machine shop and mechanical testing laboratory, 
and the ground floor research laboratory. Mem- 
hers are cordially invited to visit the new offices 
at any time. 


Catalogue Received. 


Centrifugal Castings.—We have received from 
Messrs. Newton, Chambers & Company, Limited, 
of Thorncliffe, near Sheffield, a 14-page well-illus- 
trated catalogue. The make-up, which is loose 
leaf by the way, has been to describe in general 
terms the process. The casting machine (Hurst- 
Bull type) is next dealt with, and such vital 
questions as casting speeds standard 
mould design are properly stressed. Foundrymen 
will be interested to read the lengthy page devoted 
to the advantages of this process. 

Four very good micros are given for the sake 
of comparison with ordinary material, whilst from 
the tensile tests outlined on Sheet 6 further com- 
parisons can be made. Modern foundry publicity 
is stressing more and more the machining pro- 
perties of their irons, and in this respect centri- 
fugally-cast material is shown to be of excellent 
quality. The balance of this really high quality 
catalogue is devoted to the applications of centri- 
fugal castings, 
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Some Grey Iron Problems.* 


By John Shaw, Sheffield. 


[British Excnance Parer. 


(Continued from page 283.) 


[Assrract. | 
Through the courtesy of Mr. J. G. Pearce, 
director of the British Cast Iron Research Asso- 
ciation, it is possible to show microphotographs 
taken at intervals from the chilled edge across 
the sections of the two blocks. These are shown 
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Fig, 2..-First Cuittep BLrockK—CHILLED EpGEe— 
Picric Acip Ercu—x 200, 


in Figs. 2 to 12. The comments of Mr. J. FE. 
Fletcher, consultant of the B.C.1.R. Association, 
who examined the specimens under the microscope, 
are appended. 


Views Accounting for Differences in Loss of Depth of 
Chill Between Test Pieces and Rolls. 

There are at least three views held by various 

workers which might account for the difference in 
loss between the test piece and the roll. 


Fic. 4.--Firnst Biock—1l} IN. FROM 
Kpoce—Picric Actp 200. 


The assumption of Wiist and Miny that man- 
yvanese has a favourable effect on the formation 
of graphite because, owing to the formation of 
MnS, sulphur is extracted from the melts before 


* A Paper presented on behalf ‘of the Institute of British 
Foundrymen to the Detroit Meeting of the American Foundry- 
men’s Association. 


the graphite begins to form, was the view the 
writer held at first. That point has been dealt 
with previously. Also if it is remembered that the 
metal is often held in the air furnace at fairly 
high temperatures for quite four hours, while 
manganese and carbon determinations are made, 


Fic. 3.—First Biock—j rrom 
Picrtc Ercu—x 200. 


and often to rectify the chill, it would be expected 
that a state of equilibrium would have been 
attained before the metal was tapped into the 
ladle, both chill test and, roll being cast from the 
same ladle. The loss, as far as can be analysed, 
does not arise from any considerable loss of 
sulphur between the test piece and the roll. 

The second view, that the small loss in the 
roll with the high sulphur and low manganese is 
due to the dehilaing effect of the sulphur on the 


Fic. 5.—First Biock—Grey AREA— 
Picric Actp Ercu— x 200, 


carbide—is sound. In this connection the excel- 
lent paper by Piwowarsky gives some illuminat- 
ing examples. His cooling and other curves are 
to be found in Figs. 18 to 17. The 50 deg. C. 
per minute fall in temperature is supposed to 
represent the normal fall in thin castings, while 
the 10 deg. C. per min. is the ratio of fall in 
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temperature when medium castings are in ques- 
tion. Unfortunately no actual thickness — is 
mentioned. Figs. 14 and 15 are eutectic mixtures, 
while Figs. 16 and 17 represent the hypo-eutectic 
irons used. The four analyses for each are given 
at the side, the manganese in all cases being 
0.26 per cent., while the phosphorus was 0.038 per 
cent., and the sulphur was increased as shown. 
The summary given of the results of 70 melts was 
as follows:— 

(1) That in low-manganese cast irons the effect 


Fic. 6.—Seconp Brock CHILLED Epge— 
Picnic Actp Ercu— 200. 


of sulphur on the formation of carbides is the 
more intense and discontinuous—(a) the lower 
the total carbon and silicon (b) the greater the 
rate of solidifeation and cooling of the casting. 
(Wall thickness.) 

(2) That it is to the producers’ interest, when 
making low-manganese iron (below 0.3 per cent. 
to 0.4 per cent.) to aim at a sulphur content of 
Jess than 0.08 per cent. to 0.1 per cent. in the 


Fic, 8.—Seconp BLiock— 3 1N. From 
—Picric Aciw x 200. 


finished material. An increase of manganese 
to at least 0.7 per cent. offers, however, great 
advantages, because even in low-silicon, low-car- 
bon (high-quality) cast iron, a sulphur content of 
up to 0.15 per cent. must be regarded as harm- 
less. 

A point worth noting in connection with the 
graphs of Figs. 14 to 17 is that with Mn constant 
at 0.26 per cent. and P at 0.038 per cent., total 
carbon of 3.68 per cent. and Si of 2.76 per cent. 


neutralise the carbide-forming tendency of 
0.736 per cent. S, the C.C. only being 0.58 per 
cent. Also if the Si is lowered to 1.86 per cent., 
this, with C at 3.64 per cent., can still keep the 
€.C, down to 1 per cent. with S, at 0.296 per 
cent. The above two examples were cooled at 
10 deg. C. per min. Even when cooled five times 
as quickly, viz.—50 deg. C. per min., it would 
appear that 3.68 per cent. T.-C. and 2.76 per cent. 
Si can limit the carbide-forming effect of 
0.496 per cent. S$, the C.C. being only about 


Fig. 7.—Srconp CHILLED Brock—3 1n. rRoM Epce 
—Picric Acip Ercu—-x 200. 


0.84 per cent. From these results it would 
appear (if we neglect any weakening effect of 
the FeS present) that Si has equally the effect 
of neutralising the carbide-iorming effect of 5S 
that is attributed to Mn. This is in line with 
Coe’s work in 1912. He states * the influence of 
sulphur on the condition of the carbon varies 
according to the percentage of silicon present: 
when the silicon is low (about 1 per cent.) very 


Fic. 9.—Seconp BirockK—1} 1N. rrom 
—Picric Actin Etcu— x 200. 


small additions of sulphur will throw the greater 
part of the carbon into the combined form: when 
the silicon is high, the effect of the sulphur is 
very much less marked.’’ 


Experiment to Test Coe’s Theory. 

In order to test out this, four test bars 1.2-in. 
dia. by 14 in. long were cast vertically in dry- 
sand moulds. These were tested, transverse, 
tensile and deflection being taken. The composi- 
tion was as given in Table V. 


* 


—-. 
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While the tensile tests results were fairly good, 
the transverse results were not equal to those of 
metal of lower sulphur or higher manganese con- 
taining the same combined carbon. 


TasLe V.—Analysis of Test Bars. 


| Two bars K. | Two bars D. 


T.C, per cent. a 3.36 3.52 
C.C. per cent. ae 0.98 1.05 
Si per cent. 3.04 2.80 
Mn. per cent. oa 0.55 0.35 
S. per cent. nw 0.34 0.285 
P. per cent. 0.038 0.35 


Table 6 shows the results of Coe’s and the pre- 
sent experiments. 

The author had two objects in making these 
experiments; first, confirmation of Piwowarsky’s 


Fic. 10.—Srconp BriockK—31 IN. FROM 
Epee—Picric Actp Ercu— x 200. 


results, secondly, to determine what effect the 
large sulphur content of these bars had on the 
physical properties of the iron. Coe’s results 
would point to little loss of strength or deflection 
even when the sulphur was ten times the atomic 
ratio of S to Mn (S 0.18 per cent.—Mn 0.03 per 
cent.). Unfortunately owing to the coal dispute 
it was not possible for us to make more than 
three sets of bars, one set of which K(B) Table VI 


TasLe VI.—Comparison of Test Results of Coe’s Experi- 
ments and those of Shaw, to show Influence of Sulphur on 
Condition of Carbon with varying per cent. of Silicon, 


Experiments, 


Coe | Coe Coe K (a) | K | D. 


T.C. per cent.! 2.94 | 2.70 
G.C, per cent.) 1.84 | 1.57 
C.C, per cent.) 1.06 1.1 -33 | 0.98 | 0.35 | 1.05 
Si. per cent. | 2.24 | 2.37 -23 | 3.04] — | 2.80 
S. per cent. 0.104) 0.180) 0.204) 0.34 | 0.197) 0.285 
Mn. per cent.) 0.03 | 0.03 | 0.325) 0.55 | 0.55 | 0.35 
P. per cent. 0.0L | 0.01 | 0.0L | 0.088) 0.035) 0.038 
Transverse 
strength of 
12x11 in. 
bar in Ibs. 3,326 | 3,998) 3,057| 2,867) 4,301; 1,702 
Deflection in 
ins, 0.114) 0.150) 0.097) 0.18 | 0.20 | 0.12 
strength, |bs. 
per sq. in. 29,210) 34,272) 28,246) 25,760) 35,840, 20,428 
Scleroseo pe 
number ..| 45 43 53 42 — 34 


90 | 3.36 -- 3.52 
2.38 2.47 


~ 


was useless because the ratio of manganese to sul- 
phur was too high (S 0.197 per cent.—Mn 0.55 per 
cent.). The K bars results lend some strength 
to Coe’s contention, but the results of D bars do 
not. The whole results of the D bars are so 
irregular (a combined carbon of 1.05 per cent., 
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yet with a Shore scleroscope hardness of 34 and 
long flaky graphite) that the experiment must he 
carried out a number of times before any con- 
clusions can be drawn. 


It was thought it would add to the interest if 


microphotographs of the cross section of these 
bars were added. These microphotographs are 
given as Figs. 18 to 30 inclusive. In all five sets 
of samples were sent out, and in no case was FeS 
identified as a separate identity. This is in 


accordance with Hurst’s interpretation — that 
FeS in the quantities present in cast iron cannot 
be separately identified because it exists in solid 


solution in the iron. It is probable that a eutec- 


toid containing FeS exists, but in high-carbon 
alloys such as cast iron this eutectoid has never 


been identified and would be extremely difficult 
to identify if it did exist. The question of the 


formation of MnS in these bars deserves con- 


Fie, 11.—Ssconp BLock—S 1N. 
Epee—-Picric Acip Ercu— x 200. 


sideration. The base of the material was a 
hematite with 0.07 per cent. S. In Mr. Dickin- 
son's case a pot furnace was used and the highest 
temperature attained was 1300 deg. C., yet these 
are large areas where so-called MnS is in evidence. 


Fie. 12.—Srconp Brock—114 1N. From 
Actp x 200. 


Two theories are advanced to cover this point; 
first, that chemical reactions take place inde- 
pendently of temperature or melting point, of 
which case hardening is an example, and secondly, 
that the areas of supposed MnS are mixed sul- 
phides with much lower melting points than the 


1620 deg. C. of Mn8. 
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With these microphotographs are included the character of structure as in No. 2 persists. There is 
actual findings of Mr. J. KE. Fletcher and Mr. more pearlitising of the austenitic areas D nggec 
5 J. S. G. Primrose. Mr. Fletcher’s comments are within the now coarse cementite skeleton. 1e Sti 
vam im the aunendix occasional graphite nodules are larger than in No. 2 
8 PI al and the sulphide areas (tint as before suggestive of 
APPENDIX. MnS) are larger and of the angular form associated 
with MnS. In some areas the sulphide occurs withir 
Discussion of Microphotographs, Figs. 2 to 12, the pearlite and, during the polishing of the specimen 
by J. BE. Fletcher. the sulphide spot has been partly rubbed away, 
Chilled Block No. 1—Figs. 2, 3, 4 and 5. revealing the striations of the pearlite underneath 
t the sulphide. The exceptionally dark tint of some of 
The two sulphides FeS and MnS, but these spots have the 
1e columnar form of crystallisation—radiating in- 
i: wards from the chilled surface—is seen to persist, the - 
structure consisting of distorted Ledeburite (4.3 per a 
cent. carbon eutectic) and austenite. The C-Fe 
eutectic occupied most of the area primarily but has iS 
lost its characteristic honeycomb structure, only a few Q 6d 
islands of the original austenite constituent of the S 
eutectic remaining. Hence only the cementite of the FJ 
G Mean Rare 
. 
|_| | 
1005-10 20-3040 500 2 % 06 0@ 0 02 0¢ 06 08 
Time in Minutes Sulphur Fer Cent 
Fie. 13.—Coorinc Curves with 
Sreeps or 50 Dec. PER MINUTE (RIGHT) AND Fie. 14-17.—Errect oF SuLpHuR ON FoRMATION OF 
10 PER MINUTE (LEFT), Carsipe Low ManGanese Cast Iron. 
original eutectic remains, enclosing areas of austenite characteristic angular shape which has generally been 
which in many places are changing to pearlite. These considered typical of MnS. Small globular beads of 
austenite areas are the distorted portions of the first bronze or pede colouration occur very occasionally in 
crystallites (dendrites) to solidify. They have grown such irons but only traces occur in this block. They 
by the addition of the austenite _ which left the have been considered to be either FeS or the FeS- 
Ledeburite soon after its solidification. The rate of MnS eutectic referred to by Rohl and others. The 
freezing has been too great for these austenite grains bronze tint noticeable in stray areas in the pearlite 
to pearlitise to any considerable extent. The low and which blurs the lamellar form wherever it occurs 
silicon content has been largely responsible for this suggests a possible colloidal FeS condition—as 
and only in scattered spots has the pearlite com- described by F. C. H. Lantsberry. It appears to 
menced to graphitise. It is interesting to note that occur always near to the boundary of the pearlite 
at these graphite spots, or adjacent to them, small grains. The microphotographs do not bring this con- 
> 
<4 
4 
a 
pee Fie, 18.—D Bar—Hién Iron— Fie. 19.—D Bar—Hicu Iron— 
Unetcnep— x 50 (FLercuer). UnetcHep— x 50 (FLercuer). 
4 specks of sulphide -a darkened dove tint suggestive dition out very clearly, but it can often be seen 
2 of manganese sulphide—are found. There is little through the microscope at higher powers than 200 
F trace of the phosphide entectic in the areas next to magnification. 
the surface—it appears to have been squeezed into Fig. 4—Microphotograph taken inches from 


the portions in the rear of the chilled zone. Where chilled face of block—magnified 200 diameters : The 
it can be traced the phosphide eutectic is near to grain growth is still more pronounced, the cementite 
the spots of graphite and sulphide. The fineness of now enclosing larger areas of austenite which are 
the structure next to the chilled surface in this nearly all pearlitised. Both flake and nodular 
microphotograph should be noted. graphite are present in considerable quantity, the 

Fig. 3—Microphotograph taken % of an inch from structure being now typical of a mottled fracture in 

chilled face of block, magnified 200 diameters : The the metal. The phosphorus eutectic in this, as in 

greatly increased grain size is evident but the same Nos. 2 and 3, is diffieult.to trace in the photographs 
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but is found along the boundaries of the free 
cementite skeleton—often near to where the sulphides 
are visible. The actual chill finishes between the 
locations of the microphotographs 2 and 3. The 
latter shows that pearlitisation of the structure is 
proceeding rapidly, pearlite occupying more than half 
the area. 

Fig. 5—Microphotograph taken from grey portion 
behind chill—magnified 200 diameters: Here the 
metal is ‘pearlitic in character. It is noteworthy that 
much of the graphite is in nodular form and can be 
generally traced to the now enlarged pearlite grain 
boundaries. The last remains of the free cementite 


skeleton (part of the decomposed Ledeburite) are also 


Fie. 20.—D Bar--Hieu Iron— 
Picrie Actp x 200 (FLETCHER). 


visible along the pearlite grain boundaries, where they 
are found associated with the phosphide eutectic. The 
migration of the phosphide eutectic and of the 
sulphide or sulphides is seen in the grey areas imme- 
diately behind the chill portion, the areas of the phos- 
phide eutectic and sulphides being individually larger 
than in the white or chill areas. This migration 
would probably occur when the austenite dendrites 
were still surrounded by the eutectic constituents. 
The rapid growth of the dendrites nearest the chill 
would force the eutectiferous material—in which some 
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The low silicon content, by hindering graphitisation, 

enables the austenitic character of rapidly cooled 

hypo-eutectic cast iron to persist. 

Chilled Block No. 2—Figs. 6, 7, 8, 9, 10, 11 and 12. 
Fig. 6.—Microphotograph taken from extreme edges 

(chilled), magnified 200 diameters: This has similar 


characteristics to those of microphotograph of Fig. 2 
of Block 1. The higher total carbon content has 


resulted in a finer crystalline structure, but there are 
more numerous specks of graphite and sulphide. 

Fig. 7.—Microphotograph taken 3 of an inch from the 
growth is 


edge—magnified 200 diameters: Grain 


Fic. 21.—D Bar—Hicu Jron— 
Picric Actp Etcu— x 2 (FLETCHER). 


evident. Pearlitisation has almost reached the extent 
shown in microphotograph of Fig. 3 of Block 1. 
Occasional star-shaped flakes of graphite occur in this 
zone, and indicate that the boundary of the chill zone 
is being approached. The sulphide specks are still 
small, and the areas of phosphide eutectic—attached 
to the free cementite skeleton—are small and _ill- 
defined. 

Fig. 8.—Microphotograph taken from point 3 of an 
inch from edge—magnified 200 diameters: Grain 
growth continuing. More graphitisation and forma- 


Fie. 22..-K Bar—Hicn TIron— 
UnetoHep— x 50 (FLETCHER), 


Fic. 23.—K Bar—Hicu Tron-— 
UnetcHep— x 50 (FLetcHer). 


of the sulphide would be floating—towards the more 
slowly cooling metal in the rear of the chill zone. 
The metal being strongly hypo-eutectic (containing 
about 70 per cent. eutectic and 30 per cent. silico- 
iron, etc), the pearlitic structure where fully 
developed is surrounded by ferrite and where not 
fully developed by austenite. In the neighbourhood 
of the graphite flakes or nodules the pearlite grains 
are bounded by ferrite and, wherever any free 
cementite remains, the pearlite grains are bounded by 
austenite and here the pearlite is not fully developed. 


tion of pearlite. Size of sulphide specks increasing. 
More phosphide eutectic visible and in larger indi- 
vidual areas. Graphite is of flake type and pearlite 
is of rather coarser type than that in Block 1. There 
are occasional rounded globules of bronze tint, sug- 
gesting presence of FeS or MnS-FeS alloy. One is 
seen near the centre of the microphotograph. Most 
of the sulphide specks are of the angular form repre- 
sentative of MnS. 

Fig. 9.—Microphotograph taken 14 inches from 
edge—magnified 200 diameters: Pearlitisation increas- 

a 


= 
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ing, and so is the graphite—in flake form. Structure 
is typical of mottled roll metal. Sulphide spots are 
still larger than in microphotograph of Fig. 4, and 
there are odd spots of the bronze-tinted constituent— 
always rounded and sometimes drawn out into the 
form of elongated pears—suggesting plasticity at time 
of solidification. 
Figs. 10, 11 and 12, taken from interior grey por- 
tions—magnified 200 diameters: Phosphide eutectic 
bounds many of the pearlite grains, and there is 
evidence of much ferrite where graphitisation has been 
greatest (Fig. 10). Size of sulphide sputs tending to 


Fic. 24..-K Bar—HicGu Iron— 
Picric Actp Ercn— x 200 (FLETCHER). 


increase (Fig. 12). Phosphide eutectic occurs in grain 
borders and in greater bulk. (See Fig. 11.) It has 
heen noted that the dove-coloured sulphide inclusions 
often show a dappled or lamellar appearance at higher 
magnification—suggestive of eutectic structure. In 
some cases the sulphide inclusions are of dark brown 
or brown-black tint, and are then of angular shape. 
and at higher powers show the dappled or lamellar 
internal structure above described. All these micro- 
photographs show typical pearlitic grains. 


Fie. 25.. K Bar—Hicu Tron— 
Picrtc Actp Erca— x 200 (FLETCHER). 


Discussion by J. E. Fletcher of Microphotographs 
of Bars K and D, Figs. 18 to 25. 


The structures are quite typical of the two metals 
when cast under such conditions as would yield 
pearlite throughout the bar sections. The size of the 
graphite flakes and of the pearlite grains varies across 
the bar section in each case, the smaller grains being, 
of course, associated with more rapid cooling. Part 
of the metal making first contact with the mould sur- 
face and thereby cooled has obviously been swept 
into the interior portions of the section and has 
cooled there, thus causing the lack of uniformity seen 
in the unetched microphotographs of Figs. 19 and 23. 
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The metal in bars K was almost eutectic and has 
yielded nearly perfect pearlite, very little free ferrite 
eing seen. 

The presence of the sulphides is clearly responsible 
for this fact, the pearlite being intermingled with 
free cementite in local areas. The higher sulphur 
content in bars K is seen in the etched microphoto- 
graphs of Figs. 24 and 25 (200 diameters) when com- 
pared with microphotographs of Figs. 20 and 21 (bars 
D). The sulphide in the K bars is in langer indi- 
vidual areas of typical MnS shape than in bars D. 

It would be expected—according to _ generally 
accepted ideas—that FeS areas in the microphoto- 
graphs would appear. There is some evidence that 
tree FeS is present in both metals, the golden or 
bronze tinted crystals being found surrounding or sand- 
wiched in between the dove-coloured MnS areas. But 
this phenomenon was only observed in a few localities 
throughout the entire polished area and, unless the 
FeS is distributed in colloidal precipitations more 
generally, there is insufficient evidence to prove that 
FeS commonly exists as free crystals in cast irons of 
the D analysis. 

The writer observed the golden tinted globules in 
specimens from the chill block 2 where the Mn content 
is 0.27 per cent. and the S content 0.164 (Mn/S ratio 
1.65) and in the metal bar D where the Mn content 
is 0.35 per cent. and the S content 0.285 (Mn/S ratio 
1.23). Only traces could be seen in the chill block i 
and bar K. If these bronze tinted glebules are FeS 
then the same constituent, which has been observed 
in white fractured hematite iron (Mn 0.15 per cent. 
$0.35 per cent. for example) as used for white heart 
malleable castings would appear to favour the 
theory that when there 1s insufficient Mn to meet 
MnS needs the remainder of the S is present in the 
form of FeS. But there is always the possibility 
that the two sulphides may be present in a compound 
form or as a eutectic. We have no certain informa- 
tion that such compounds or mixtures of the two 
sulphides show the golden tint observed in malleable 
casting structures and in the chill block 2 and bar D. 

The combined carbon contents in the two bars K 
and D are in excess of true pearlite requirements and, 
were the sulphur content lower. the combined carbon 
content in normally cast metal would be generally 
below 0.7 per cent. (with S below 0.10 per cent.). 
Hence the conclusion that sulphur in the region of 
0.3 per cent. has been responsible for the high com- 
bined carbon content in the bars K. and D. 


(To be continued.) 


Studies on Electric Welding.* 
By Lupwie J. Weser. 


The effect of various gases on the ‘metal 
deposited in electric welding, as well as the effect 
of the are on the gases, has been studied by the 
author. His experiments show that abnormal car- 
burising steels were produced when the steel was 
deposited in an atmosphere of carbon dioxide, car- 
bon monoxide, nitrogen and air while normal car- 
burising steel was produced when the weld was 
made in an atmosphere of helium. Analyses of 
the gases show that the carbon dioxide was decom- 
posed into carbon monoxide and oxygen. ‘The 
oxygen caused the oxidation of some of the iron. 
Carbon monoxide decomposed with the formation 
of carbon dioxide. There was a great increase 
in nitrogen, which was obtained by difference, 
which could be best explained by assuming the 
formation of a carbonyl which did not condense 
at ordinary temperatures and which was not 
absorbed in the reagents used for gas analysis. 
The nitrogen combines with the iron to form the 
nitride, part of which is retained in the deposited 
metal and part of which is condensed on the sides 
of the container. The analysis of the deposit sug- 
gested the formation of Fe,N,. No gas analyses 
were made for the welds made in helium and in 
air. 

The effect of the arc, when using iron electrodes, 
on nitrogen, carbon monoxide, and carbon dioxide 
was studied. The results show that carbon 
monoxide forms carbon dioxide with formation 
most likely of both iron oxide and iron carbide. 
The gas analysis indicates that a volatile iron- 
carbon monoxide compound which does not con- 
dense at ordinary temperatures and which is not 
absorbed by the reagents used for ordinary gas 
analysis may have been formed during the welding 
operation. The arc was maintained easiest in the 
nitrogen atmosphere and was most difficult to 
maintain in the helium atmosphere. 


* Abstract of a Paper read before the American Society for 
steel Treating. 
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The International Foundrymen’s 
Convention at Detroit. 


The Tour of Overseas Foundrymen under the Auspices of the 
American Foundrymen’s Association. 


(Continued from page 408.) 


By Specrat CorrESPONDENT, 


Back to Work. 


The delegates were astir betimes the morning 
after the banquet, keen to get to grips with 
American industrial management, and at half- 
past nine on Thursday, September 23, they left 
the hotel in motor buses, kindly provided by the 
Philadelphia F.A. The journey through the 
streets was full of interest and many resem- 
blances to Manchester were noted. ‘The first 
call was at the works of the Auto Car Co., who 
are builders of the Auto Car motor truck. This 
is a plant of medium size where mass production 
is not employed, and apart from the large per- 
centage of coloured labour engaged, there was 
little to distinguish it from a British works pro- 
ducing similar vehicles. The visitors were 
struck with the care exercised at every end and 
turn, at the rigid tests the material and parts 
had to undergo before being assembled, and at 
the strength and high quality of the finished job. 
The Auto Car is a motor lorry of which any firm 
might be proud. 


There is no foundry at this works, but the large 
variety of castings in heaps ready for use excited 
a good deal of interest. 


A New Wales in the West. 


Saying good-bye to their courteous hosts, the 
party again took to the buses, and proceeding 
through a district known as New Radnor, and 
through Brynmawr, learnt that the Welsh had 
at one time settled in those parts in large num- 
bers and that they had given home-like names 
to most of the villages and points of interest. 

The drive for 7 or 8 miles through the country- 
side was interesting and welcome, and so was the 
excellent lunch provided when the procession 
pulled up at a picturesque village inn, the 
Philadelphia Foundrymen’s Association again 
being their hosts. Adjoining a pretty valley, 
through which winds a stream, and hard-by a 
garden filled to overflowing with fruit and 
flowers, this inn is a favourite with Phila- 
delphians. The serving staff are coloured, but 
efficient, and there was time for a look round the 
grounds, 


A Lancashire Lad. 


Interesting himself in a big brown grasshopper 
about the size of a small mouse, a member from 
Yorkshire heard a voice which said ** what’s ta 
got theer?’ Looking up he beheld an unmis- 
takable English face. Wheer’s tha cum from?” 
said the member, far from being at a_ loss. 
‘“Why, Ah cum from Owdham,’’ said the 
questioner, who was attired in a blue boiler suit, 
and looked a very busy man. Subsequent con- 
versation elicited that he had migrated from 
‘Oldham, in Lancashire, 6 or 7 years before, and 
was general ‘* gas manager,’’ engineer, electrician 
and utility man around the place. He said he 
could make as much money in a week as he could 
ever make at home in a month. He was sending 
his wife each week a sum equivalent to his entire 
earnings in Lancashire, and yet retaining a very 
comfortable sum to spend and save. ‘‘ The 
Boss,’’ said he, was advancing the necessary funds 
to bring the family over from England next year, 
and he, for one, was satisfied with America, if 
it was said to be dry. This  ex-Lancashire 
engineer was delighted to meet the British, 
escorted the party to their buses, and when last 
seen, was waving vigorously in the distance—a 
pleasing interlude. 


The Baldwin Locomotive Works. 


It was a perspiring party that arrived half an 
hour later at the Eddystone Plant of the Baldwin 
Locomotive works. Here was seen for the first 
time American sand and sand-mixing methods: 
a 6-ft. son of Ham was in charge of a pan mill 
artfully supplied from a feeding shoot and with 
clever discharge arrangements to a boot connect- 
ing with an elevator which fed the hopper from 
which various parts of the shop drew their 
supplies. 

The mixture consisted of black sand from the 
floor and a plastic yellow sand of medium fine- 
ness and with a good deal too much bond to 
permit of its ever being used alone. This sand 
is from New Jersey and is largely used, but 
entirely for the purpose of revivifying spent sand, 
the proportions employed being roughly 1 part of 
yellow to about 10 of black sand. A_ little 
molasses also was being added and it was noted 
that the plastic bonding sand was full of pebbles, 
about which nobody seemed to care. It is curious 
that more British firms do not use a_ strong 
sticky sand instead of adding to their spent sand 
a comparatively weak moulding sand, of which 
three or four times as much must be used. 

Some extremely large locomotive castings were 
being made in this shop, which is confined to 
grey-iron work. A number of the visitors were 
keenly interested and asked many questions 
which were courteously answered, 


The Sand Slinger. 

The sand slinger was in triumphant operation 
and it was explained that it was considered by 
the working management to be four times as 
effective as the method previously employed. The 
cupolas were inspected with some interest, special 
attention being directed to the method of charg- 
ing. This is done by means of two hinged plat- 
forms, each adjoining a charging hole, of which 
there are two, one on each side of the cupola, the 
idea being to secure an even or central feed. It 
was noted with interest that the shape of the 
pigs of iron was quite different from those made 
in Great Britain and which have in most cases 
to be broken up with a hammer before charging: 
these pigs are of smaller size, convenient for 
lifting. and are ready for charging. The coke 
was blacker than ours, but the limestone much 
the same as that used in the North. Instead of 
being patched with ganister these cupolas were 
patched with a mixture of one-third of ground 
fireclay, one-third of black sand from the floor. 
and one-third of mica-schist, a material abundant 
enough in parts of this country. These three 
materials were milled together to about the con- 
sistency of ground ganister and excellent results 
were reported. 


A New Refractory—* Mica-Schist.” 

Mica-schist is a grey-green shaly mineral of a 
slaty or fissile nature. It is soft and easily 
broken into either powder or thin sheets. A 
refractory member present was considerably 
interested, saying that he had deposits of a 
similar mineral at home, but had had no previous 
idea that it had any refractory value. 

Speaking generally of this foundry, the impres- 
sion was that the work was large and complicated, 
that soundness was considered important, but 
that comparatively little attention was paid to 
finish or appearance. It was obvious that many 


clever brains had concentrated on methods of 
production calculated to speed up output and 
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save labour and that there was a good deal to be 
learnt that could not be seen in an hour. 

The core-sand plant was of interest and received 
a not undue amount of attention. A proprietary 
binder was employed with a high silica sand and 
was preferred to linseed oil. 

The next visit was to the South Philadelphia 
Plant of the Westinghouse Electric & Manu- 
facturing Company; a beautiful factory in a 
garden surrounded by green grass and flowers, 
the outer walls covered with creepers of brilliant 
hue. The usual business of an electrical manu- 
facturing concern was carried on but on an 
exceedingly large scale. 

Your scribe being no expert on electrical 
matters, and being hard put to it to support life 
in the torrid heat, freely confesses that he made 
few mental notes, being content to follow the 
foundry guide and to listen to his explanations. 

These are splendid shops; high, light and 
bright, and nothing was too much trouble for the 
executive to show the visitors, who were struck 
by the care evinced in the comfort and well-being 
of the employees. 


An Hour with the Navy. 

It was a hard and a full day in that heavy 
heat. Brows were mopped and coats shed, and 
small wonder that some there were who fell by the 
way and took short cuts by train and tram to 
their beds. The faithful, however, carried on with 
British tenacity and were rewarded by a visit to 
the United States Navy Yard, at League Island, 
nearly an hour’s run over roads that could not 
all be truthfully described, even by the city sur- 
veyor, as smooth. A part of the route was 
through swampy lands, AM-tended and apparently 
left to mosquitos and desolation. This was 
bordering the River Delaware, which either took 
its name from the Delaware Indians or gave its 
name to them. It is apparently one bestowed by 
the French, who were to be found hereabouts in 
the dim past, but is said locally to be essentially 
the same as the name of Ear! de la Warr, of our 


own peerage. 
An Unemployed Fleet. 


The heat began to be forgotten as we entered 
the Arsenal, for in serried rows lay countless ships 
of war, for the most part of the T.B.D. type. 
Each was painted a dull red. its guns covered with 
tarpaulins and its working parts with grease. 
This flotilla is kept ready for service if and when 
required, but is at present officially out of com- 
mission. The sight brought home to many of us 
a closer realisation than we had before of the 
actual and valuable part taken by the United 
States in the Great War. We were told that 
many of these ships were only completed just 
hefore the declaration of peace, and at that date 
there was in hand such a naval shipbuilding pro- 
gramme as would very effectively have swept the 
seas of whatever enemy craft were remaining. A 
courteous naval captain explained, with a hint of 
either regret or apology in his voice, that the 
U.S.A. were late in starting, but that when they 
did make a start they started in earnest, and 
from the indications around us we found this very 
easy to believe. 


The Naval Steel Foundry. 

We were shown first the steel foundry, a useful 
building, though not large, and apparently 
utilised principally for quick repair jobs. Here 
it was interesting to see the various pieces of 
apparatus marked with their names by means of 
small signs mounted on rods fixed in the ground 
adjoining, and methought this was of great value 
to the ladies of the party, who had preceded the 
gentlemen to this navy yard after an orgy of 
sightseeing and shopping at the great Wanna- 
maker store, for they also were guests of the very 
kind Philadelphia F.A. 

At this foundry was as nice a little collection 
of plant for the production of steel castings as 
any steel founder could wish to see, but little 
or nothing was doing in the piping times of peace, 
though the electric furnace and other apparatus 
were carefully inspected by the visitors. 


Welcomed by the Admiral. 


This was a day of great honour for the delegates, 
Footsore, hot and dirty as they were, they 
were welcomed with open arms at the beautiful 
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residence of Rear-Admiral and Mrs. P. P. 
Magruder, adjoining the Delaware River in the 
Navy Yard itself. Here were a group of very 
charming gentlemen with their not less charming 
wives. They were the naval officers. and sta 
attached to this station, and very chatty and 
friendly they were indeed. It was with difficulty 
that some of the male members of the party could 
be induced to drag themseives away from this 
haven of rest, where the ice cream was so refresh- 
ingly cold and the tea so refreshingly hot, and 
where the cakes were of succulence and sweet- 
ness equalled only by the smiles of their hostesses. 


An Aeroplane Catapult ! 

Before entry to this Garden of Eden, however, 
the party were honoured in a very exceptional 
manner by being favoured with a special private 
view of the “ aeroplane catapult,’’ an apparatus 
on wheels, which, from the end of a pier and 
by means of compressed air, shot forth over the 
river a fully-manned aeroplane, which thus 
avoided the otherwise necessary run on the ground, 
and, after circling with graceful evolutions 
over the Delaware, sank gently on to the water's 
surface and skimmed its way back to land. It 
was understood that this piece of useful appa- 
ratus was being fitted to those of the U.S.A. war 
vessels which act as aeroplane carriers, and a 
very clever idea it seemed, and quite effective 
in operation. 

Bidding good-bye to our kind Naval hests, we 
hurried to the hotel, and some (it was rumoured) 
to the great fight. A section of the delegates 
had been invited by Mr. and Mrs. Stanley G. 
Flagg to visit their beautiful home that evening, 
and primarily the invitation was confined entirely 
to those who had with them their wives, 
daughters, or sisters. 


A Memorable Dinner Party. 

The resources of the largest private house are, 
of course, limited, but the principal difficulty was 
in the securing of transport on this night of all 
nights, when every available vehicle, from a motor 
lorry to an 1895 Ford, was pressed into service 
to take what appeared the whole world itself to 
the Stadium at the Exhibition to see Tunney 
deal faithfully with Dempsey. 

Quite late in the day, however, it was found 
that a "bus could be secured, but by that time 
most of the party had scattered, so that only a 
few over and above those accompanied by ladies 
were collected. 

It was unfortunate for everybody, but particu- 
larly so for the fight fans, that the night was 
a very wet one, so that little of the scenery on 
the way to Mr. Flagg’s house at Brynmawr could 
he enjoyed. It was evident, however, that 
the route lay along a riverside drive, through a 
very beautiful section of Philadelphia, the 
numerous bridges spanning the Delaware exciting 
wonder and interest. 

The house of Mr. Stanley Griswold Flagg. jun., 
malleable ironfounder, of Philadelphia, New 
York, and London, is the palace of a merchant 
prince. Though dark was the night, and steady 
the downpour of rain, it was not so dark and 
wet that its position could not he seen to be 
picturesque, and the grounds which surround it 
to be beautifully wooded. 


A Real Convivial Reception. 

Knowing not to what awful punishment Mr. 
Flagg may have rendered himself liable under the 
Prohibition Laws of the United States, readers 
are asked to keep to themselves the story of the 
aperitif with which the guests were received, 
and which, after their arduous day, came as the 
very dew from Parnassus. The secret of the name 
of the wonderful vintage opened at dinner will 
remain ever in the bosoms of those who partook 
of it, and who will never, never forget it, but 
our hearts were filled with gratitude to Mr. Flagg 
throughout, and finally overflowed when he 
offered us a stirrup-cup of Scottish origin before 
we set out on our return journey! 


A Stately Home of America. 
The conversation was as sparkling as the 


beverage, and owed something to it. Real grati- 
tude was felt, and is still, towards Mr, and Mrs. 
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Flagg for their act of kindly hospitality, and for 
the opportunity given to those who were pre- 
sent to see the interior of an American home. 
On the whole, it differed but little from one of 
the *‘ stately homes of England.’’ Mr. Flagg’s 
library, lined as it is with first editions, and 
particularly with a collection of works about, and 
histories of, the time of King Charles I, might 
have been the counterpart of some of the lesser- 
known and less despoiled libraries of our own 
country houses. An interesting feature of the 
evening was the transmission over the radio of 
an eye-witness’s account of the great fight as 
it was waged, blow for blow, and feint for feint. 
The radio announcer stood at the ringside, and 
in a voice clear, loud, and penetrating, spoke 
into the microphone each event of the fight as 
and when it happened, as, for instance, “ Jack 
lunges with his left, but ‘Gene ducks and upper- 
cuts with his right. Jack gets away without 
damage. Returns to the charge, and ‘Gene re- 
ceives a nasty one.’ The fight was followed by 
the guests—or, at least, some of them—round 
by round, in its later stages, and a hush fell upon 
the assembly whilst the verdict was being awaited. 
Suddenly the announcer called aloud, ‘“ Eugene 
Tunney has been declared the victor on 
points.’ A little pause, and ‘ Jack Dempsey 
is no longer champion of the world,’ a momentary 
silence, one heartrending sob from a woman, 
then the great loud roar of a multitude, and all 
was over. 


A Hearty Toast. 

Mr. Flagg proposed the health of the party, 
and called upon Mr. Frank Russell for a response. 
Mr. Russell said how grateful the party were 
for the great kindness, and how much they appre- 
ciated Mr, Flagg’s taste both in beverages and 
femininity. He said that the gloom in which they 
had been plunged on arrival in New York when 
they witnessed a bottle of gin which had been 
discovered in a lady’s trunk being broken on the 
edge of the quay (a proceeding that nearly broke 
his heart also) had that night been lifted, and 
they were feeling stronger and better men. He 
proposed health, success, and long life to Mr. and 
Mrs, Flagg, and called upon Mr. Cameron to 
second the proposal, which the latter did with 
great and good feeling. 

He emphasised the valuable work — inter- 
national work-—which was performed by such 
citizens as Mr. and Mrs. Flagg in thus enter- 
taining strangers from a _ strange land. He 
thanked them both for their kindly thought in 
making this arrangement, and assured them of 
the party’s warm appreciation, and their sincere 
desire to reciprocate on any future occasion to 
the very limits of their ability. The proposition 
was carried, needless to say, with vociferous and 
enthusiastic unanimity. 


A Red-Letter Day. 

Thus terminated the very happy evening of 
what will ever remain in the memories of the 
delegates as one of the red-letter days of the 
tour, the only regret of all being that it was 
impossible for the whole party to have been pre- 
sent at Mr. Flagg’s. 

The morrow saw the pilgrims bid regretful fare- 
wel] to the City of Brotherly Love, feeling that 
it was well and fittingly named, and, boarding 
a special train with the intention of crossing the 
rugged Alleghany Mountains, passing the Five 
Finger Lakes, and reaching the city of Buffalo, 
on Lake Erie, that very same evening. 

Of Buffalo more anon. 


(To be continued.) 


A TEN PER CENT. increase in the wages of Cleveland 
ironstone miners and quarrymen was agreed to at a 
meeting on November 5, between the Cleveland mine 
owners and miners. During the past quarter, the 
wages stood at 63.5 above the base rate. According 
to the ascertainment of pig-iron selling prices, the 
men, during the current quarter, were entitled to 
64.3 per cent. above the base rates. An additional 
5 per cent. is usually allowed, but after discussion, the 
employers conceded another 5 per cent., bringing the 
total to 74.3 per cent. above the base rates. This 
represents an increase on last quarter of 10.8 per cent. 
It was agreed that this wage rate should continue in 
operation until the end of March next. 
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Machine-Made v. Hand-Made 
Drill Steel Bits. 


The merits claimed for machine-made as against 
hand-made drill steel bits are set forth in a series 
of statements recently issued by the Ingersoll-Rand 
Company, from which we take the following: — 

Observations at many sharpening shops have 
shown that one man with a drill-steel sharpener 
can form or sharpen from three to ten times as 
many bits as two men sharpening by hand. But 
speed in forming the bit is not so important as 
speed in drilling. There are several reasons why 
a machine-made bit will drill faster than a hand- 
made bit: (1) The cutting edge of the machine- 
made bit is sharp and concentric; (2) the material 
at back of it is dense, having been compacted by 
many powerful hammer blows; (3) the angle, of 
which the cutting edge is the apex, is correctly 
made so as to give the proper chipping blow; (4) 
the clearance space between the wings of a 
machine-made bit is sufficiently wide to give ample 
room for rock cuttings to pass; (5) because the 
sharpener-made bit is symmetrical, there is less 
likelihood of holes ‘‘ rifling.”’ All the foregoing 
reasons are important, but the principal reason 
for the greater drilling speed of a machine-made 
bit is that it does not have to cut so much rock. 

In practice, the gauge tolerance on hand-made 
bits is seldom within }-in. Sharpener-made bits, 
on the other hand, can be gauged to %-in. The 
difference in total diameter, when drilling a 10-ft. 
hole, means that the succeeding bit of the larger 
diameter must cut through just so much more rock 
in effecting its desired penetration. It is claimed 
that hand-made bits drill about 50 per cent. more 
rock than do machine-made bits. A sharpener- 
made steel retains its cutting edge and gauge 
much longer; thus nearly twice as much footage is 
claimed with such steel as with a hand-made bit. 
When it becomes necessary to make an entirely 
new bit by hand, the operation takes about six 
times as long as it would take to put a new edge 
on an old but unbroken bit. When the work is 
done by the machine, upsetting the broken steel 
and forming a new bit takes only twice as long as 
it would to resharpen an unbroken bit. The 
importance of seeing that the entire dril] steel 
is in proper condition should be emphasised. 
The shank is just as important as the bit, whether 
the steel is made up by hand or by machine. 
Shanks made on a sharpener are true in shape and 
in size; therefore they utilise the maximum power 
of the drill. On the other hand, shanks made by 
hand may vary in these particulars. If the shanks 
are even a little too long, the piston of the drill 
cannot travel its full length, and thus cannot 
develop its full power before hitting the steel. 
Conversely, if the shank is short, much of the 
power of the piston’s blow will be absorbed by the 
fronthead and the springs, instead of being 
delivered to the drill steel. 


Fusion of Tube Companies. 


Offer for Metallic Seamless Shares. 


Tube Investments, Limited. of Oldbury. Birming- 
ham, have made an offer for control of another 
Birmingham undertaking—the Metallic Seamless 'Tube 
Company, Limited, A provisional agreement has 
already been entered into by the respective boards, 
which provides for the acquisition on these terms :— 

One fully-paid seven per cent. cumulative prefer- 
ence share of £1 each in Tube Investments in ex- 
change for two preference shares of 13s. 4d. each in 
the Metallic Seamless Tube Company. 

One fully-paid ordinary share of £1 each in Tube 
Investments in exchange for twelve ordinary shares 
of 4s. each in the Metallic Seamless Tube Company. 

For the purpose of this exchange the preference 
and ordinary shares of Tube Investments have been 
taken to be of par value, and the shares received in 
exchange will rank for dividend as from November |. 


Bruce Prrsres & Company, LIMITED, engineers, 
Edinburgh, have appointed Sellar & Fraser, of 144, 
St. Vincent Street, Glasgow, as their agents for the 
West and North of Scotland. : 
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Some Defects in Brass and Bronze 
Castings. 


By Cersian.”’ 


The various defects to which brass and bronze 
castings are subject are not always apparent from, 
the exterior, consequently testing has frequently 
to be resorted to in order to locate flaws. Defects 
due to the process of manufacture consist chiefly 
of the presence of impurities; whilst defects 
arising from after treatment are overheating, over- 
working welds, etc. 

As brass and bronze castings are expensive to 
produce, it is necessary thoroughly to test cefec- 
tive castings before scrapping them, since the 
faults may be remedied. 

The identification of impurities in these metals 
necessitates, of course, previous study of their 
characteristics. In searching for impurities, 
especially when of a scoriaceous nature, direct 
examination of a polished section under the micro- 
scope may reveal hidden trouble. Etching can 
also be iesorted to afterwards if required. 


Hydraulic Castings. 

It is essential that castings intended to with- 
stand great hydraulic pressure should be per- 
tectly sound. As they occasionally display signs 
of “ sweating ’’ during tests, these should be con- 
ducted prior to the commencement of the various 
stages of finishing in order to ascertain if the 
flaws present are such as may be eliminated. If 
the defects are serious, then no further time need 
he spent on the castings. Frequently only traces 
of moisture are discernible on the surface of the 
casting when the concluding test is made, but this 
renders it unfit for sustaining a given pressure 
continuously. If riveting fails to cure the trouble, 
or should burning be impracticable, other measures 
are resorted to. One of the latter is that in which 
the casting is gently heated, plugged and filled 
with linseed oil or boiling resin. The heat rarifies 
the oil, and after the casting is emptied a film of 
oil remains inside which combines with the oxide 
in the surface of the metal, forming a coating over 
any minute pores. 

Minor leakages in hydraulic castings generally 
denote that the metal has originally been defective 
at those particular places. It is frequently claimed 
that under high pressure certain brass and bronze 
mixtures being normally porous permit water to 
pass through them. Even minute quantities of 
water issuing through the walls of castings, under 
pressures which do not exceed 1.000 lbs. per sq. in., 
is an indication of porosity, hut this is occasioned 
by some unexpected cause or by unclean metal. 

Where practicable, and provided the defect is 
small, a hole may be drilled and a plug of metal, 
of the same material as the casting, screwed in. 
Where this cannot be accomplished, defective spots 
should be cut out by chipping or drilling to ensure 
the removal of all defective metal. The exact 
amount of cutting required presents difficulty, 
since whatever cutting tool is emploved causes the 
metal to flow, thereby covering the defects and 
rendering them apparently sound. (The poor 
metal thus hidden by the rubbing of the tool mav 
he exnosed by etching with a mixture of ferric 
chloride and hydrochloric acid.) The cavity may 
then be filled by melting metal into it by means 
of a gas flame, or preferably from a crucible. This 
process should be accomplished in such a manner 
that the entire surface of the cavity will he melted, 
and thereby consolidated with the added metal. 


Oxide Inclusions. 


Perhaps the defect most commonly studied in 
brass and bronze castings is inclusion of oxide in 
the metal during the process. Insufficient protec- 
tion afforded the molten metal from the air may 
he the cause of the admixture of oxide. Then, 
again, dross from the surface of the crucible or 
furnace charge may enter the mould and become 
entrapped at some point where the flow is suffi- 
ciently light to preclude its arrival at the surface 
through the risers. Defects caused by included 
dross are not readily detected. Under the micro- 
scope, as is well known, these impurities appear 
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as dark or coloured spots upon the bright back- 
ground of the polished section under examination. 

Wherever practicable the castings should be 
poured from the bottom. Certain castings, of 
course, cannot be poured from the bottom, and 
these are seldom, if ever, free from dross. On 
this account important castings should not be 
designed to pour from the top. 

Deficiency in the size and number of risers 1s 
another source of trouble. Prejudice exists in 
some quarters against the introduction of a 
greater number of risers of larger dimensions 
(probably on the score of economy), but the best 
quality of brass and bronze castings are obtained 
by their employment. 

By greatly diminished elongation and subsequent 
reduction in strength the admixture of oxide may 
be determined. Where tensile tests are imprac- 
ticable, a bending test on a machined sample may 
reveal the defects which are indicated by a number 
of small cracks opening on the outside of the bend. 
When oxidation is excessive the surface of the 
fracture exhibits an abnormal colour. The inclu- 
sion of oxide in the metal is a blemish which does 
not display itself on the surface of the casting, 
and probably on account of this circumstance 
proper precautions are too seldom exercised to 
prevent the metal becoming oxidised in the 
crucible. This is particularly noticeable in the 
case of bronzes, and it is advisable to test these 
immediately after pouring. 


Certain defects occur in metal primarily caused 
by changes of volume during solidification. On 
freezing most metals contract, and any obstacle 
preventing shrinkage of the entire mass causes 
some part to shrink away from others, resulting 
in cracks. Liability to crack depends principally 
on the strength and ductility of the metals. As 
a rule, however, a more limited freezing range. 
together with rapidity of cooling, increases the 
tendency to crack, since less opportunity is 
afforded for the settlement of the different parts 
of the mass. Change of volume during freezing 
which does not result in cracking, frequently pro- 
duces voids within the piece. Any change of 
shape occasioned by change of volume when resisted 
by the solid mass is the cause of distortion of the 
grains resulting in internal stress (initial stress). 
This occurrence is so called because it does not 
rely on forces acting externally. Initial stresses 
are largely influenced by the shape of the casting 
and arrangement in the mould. They are mini- 
mised by slow cooling after solidification, which 
facilitates uniform aggregation around the metal 
nuclei. The locality most predisposed to develop 
voids is where solidification is most tardy, ¢.¢., 
piping of ingots, and it is doubtful if this trouble 
is ever entirely eliminated. 

Detection of initial stress in wrought brass may 
rapidly be accomplished by cutting a longitudinal 
slit into the end of a casting. If the two ends 
curve outwards on examination under the micro- 
scope, the initial stress is present in an undesir- 
able degree. If the curvature is observable on 
visual inspection the initial stress is great. 

A shape of brass drawn through a die exhibits a 
permanent reduction in dimensions. This reduc- 
tion is greatest at or as it approaches the surface 
than in the interior. The stress thus set up in 
drawn brass often exceeds the initial elastic limit, 
consequently cracking (season cracking) may be 
anticipated afterwards when corrosion occurs. 
Initial strain therefore should not be retained by 
drawn metal for long, but treated without loss of 
time to ease the strain. The latter may be reduced 
by stretching the metal near the surface by 
mechanical means. To some extent annealing is 
also employed to éliminate initial stress by 
lowering the elastic limit. 

Brass and bronze are not generally suitable 
metals for bolts and studs except where thev are 
unlikely to encounter erratic stress or immoderate 
tightening. In drawing un brass bolts the recom- 
mendation is made to do this at first more tightly 
than is absolutely necessary and afterwards 
relieve the strain on it by re-turning the nut a 
fraction of a turn. The elastic limit will there- 


~_ be greater than the permanent stress on the 
t. 
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Making a Special Pipe Connection. 


By J. H. List. 


A special pipe or connection carries with it 
some form of problem in the foundry, which, if 
not properly and carefully dealt with, will cause 
wasters. The following are only a few causes of 
such wasters, but are of importance:—(1) The 
ramming out of position the flanges, pads, bosses, 
and the like; (2) the fatal error of omitting to put 
on bosses, etc.; (3) the movement of the core, as, 
owing to the peculiar shape of some ‘ specials,” 
it is very difficult to get chaplets in easily acces- 
sible positions; (4) the movement upwards of the 
box part from fluid strain or core flotation. 
Generally such jobs are bedded in the floor and 
covered with a top part only, and therefore, apart 
from, perhaps, four anchor bolts, the upward 
strain relies mainly upon weights placed on the 
box. This must, therefore, in the case of 
larger castings—say, of one ton and over— 
be properly calculated,* as many wasters are 
due directly to this cause. (5) ‘ Run-outs ”’ also 
is a cause of many wasters, as, owing to 
the steep joint’ on such jobs, the moulder 
is apt to pare sand off to prevent a crush, a point 
easily overlooked; (6) dirt in the flanges, parti- 
cularly those which are moulded horizontally, for 
convenience of the shop tackle or to assist in the 
handling of the cores. Such flanges, of course, 
must machine up cleanly. 

Special pipe connections can be made by many 
ways, utilising various tackle for pattern-prepara- 
tion, factors depending upon the particular job in 
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hand. Skeleton patterns may be built up with 
the flanges fixed in position, which, after ramming 
up, gives an exact impression of the casting re- 
quired. In reality, in such cases, perhaps a little 
more than a skeleton pattern is designated, in- 
asmuch as it is a skeleton in form, but at the 
same time is a model of the casting. 

A complete skeleton, however, may also be used ; 
that is, instead of completing the whole model, 
only formers here and there are used, these 
giving the required shape, and acting only as a 
guide to the moulder. The latter must, after 
the pattern is withdrawn, cut out the mould to 
the correct form from such guides. The advan- 
tage of this method is obtained by the fact that 
the flanges and bosses can be securely fixed, and 
ramming out of shape is practically precluded. 

A complete loam pattern 1s preferable, and the 
detail of an actual example is submitted and 
illustrated in Fig. 1, which shows a plan and side 
view of a special branch pipe of the heavier type. 
Obviously, making such a pattern in wood can be 
dismissed owing to cost, as generally it is only 
a one-off job. 

The pattern-maker first sets out the pipe full 
size on a %-in. rough-planed board, acting as a 
drawing board, on the cross-section X—X, leaving 
a margin of at least 2 in. all round to allow the 
stickles to run. This board, which is cut to such 


‘a shape, is then taken on to a prepared bed in 


the foundry floor, and two castings are made from 
it. Next two strong core irons are made, and 
these must he made sufficiently strong to resist the 
strain of the metal, and to carry the core—a 
quantity of tangs being cast on. 


* P.T.J., February 12, 1925, page 138. 
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Two half-cores are next struck up on these two 
plates in good open loam, the centre being filled 
with coke to form an adequate channel for the 
escape of the gases. These two cores are marked 
A and B, The Core C is next stickled up, partly 
by means of the spindle and partly to templates. 
These cores are then put into the oven to dry, 
after which the core © is fastened to core A by 
means of bolts, which had been previously provided 
for in the core irons. This now brings the core 
to two main parts, A and B. These are now 
blacked all over to form a_ parting face, and 
allowed to dry off. 


A thickness of loam is now worked over the 
whole surface, so as to be equal to the thickness of 
the casting, less a little to allow for the sleeking 
back of the mould face, This layer of loam must 
be constantly checked by a depth gauge to be 
sure it is being evenly applied. These parts are 
again taken into the oven to dry, and when dry 
nails are driven through the outer layer of the 
part B to prevent it from falling off when the 
core is turned over on to the bed. 


The pattern is now ready again for the pattern 
shop, where the flanges, pads, bosses, etc., are fixed 
on in their correct position. ‘This part of the job 
involves careful attention, or the resultant casting 
will not be true to size. The wood parts can be 
securely fastened to the loam by wire nails and 
strips of wood. The pattern is then bedded in, 
making sure a good coke bed has been provided. 
The flange D is uppermost in the mould. The 
shade part E is undercut, and a drawback will 
have to be arranged for as shown. 


The sloping joint must not be made too steep, 
and there must be at least 2 in. of flat joint. 
The flange D is taken off through the top part 
and covered with a loam cake. Tt is advisable 
that in such jobs the top part, when lifted off, 
be not turned over, but finished off in its ‘ as- 
moulded ’’ position. The drawback is next dug 
out, and the bottom half-pattern withdrawn. 
After finishing, the mould must be thoroughly 
dried. During this time the loam-pattern-thickness 
can be stripped off, and the core jointed 
up, and provided with a deep vent channel along 
the joint to ensure the gases being led away. The 
core is now placed into the mould, and the draw- 
hack repositioned. The runner and risers are 
cut in the usual way for such castings. 


After the mould has been closed, sufficient 
weights are added, and the core is securely fastened 
down This casting takes hetween six and eight 
days to make by one moulder. This method is 
entirely satisfactory, and eliminates much ex- 
pensive pattern-making and timber. It also gives 
a cleaner mould than skeleton patterns and 
guarantees even thickness of metal. 


Science for Moulders. 


Mr. A. Jackson took this for his subject in a 
lecture which he gave before the Burnley Sec- 
tion of the Institution of British Foundrymen, 
over which Mr. F. G. Hilton presided, One of the 
objects of the Paper was to revive interest in the 
local class for foundry work, which has been flag- 
ging somewhat this session, and Mr. Harwood, at 
a later stage, specifically dealt with this question. 
Starting with the properties of air and its con- 
stituent gases, the lecturer outlined its relation- 
ship to the filling of the mould. Water was then 
similarly treated, special reference being made to 
the scabbing of castings. 

Sand was next considered, and the chemical 
nature of its constituent was exposed. 

Pig-iron was dealt with in an interesting 
manner, and a rough idea was given as_ the 
effect of carbon, silicon, manganese, sulphur and 
phosphorus. 


The Paper was much appreciated, and on the 
motion of Mr. J. Hoge, seconded by Mr. 
Meapowcrort, the lecturer was accorded a vote 
of thanks. The remainder of the evening was 
devoted to the question of assisting the local foun- 
dry classes. 
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Some Phases of Foundry Education. 


Difficulties to be Met. 


Some outspoken views were given by Sheffield 
foundrymen at the conclusion of Mr. Edginton’s 
address, printed in our last issue. 

Opening the discussion, Mr. J. T. Goopwin said : 
If we were to maintain that standard of efficiency 
in our moulders that has in the past built up for 
this country a name for the quality of iron cast- 
ings, we must give immediate and continuous 
attention to the apprenticeship system in the 
foundry. The attraction to come into the foundry 
is not sufficient, and it is too indefinite. A large 
number of apprentices are the sons of foremen or 
responsible employees in the firm. Owing to 
sundry reasons, this source of supply is consider- 
ably depleted. 

The great stumbling block at the moment has 
been the lack of co-ordination between the parents, 
the school and the employer. 

It is the employer’s duty to set his stall out and 
show his opportunities to the*best advantage to 
the schoolmaster. It is for the schoolmaster to 
appreciate that there exists a man who has some- 
thing good to offer to the boys, and one worthy 
of support. The parent is then not long in form- 
ing the mind of the boy, because the boy is not 
going to let an opportunity pass which his master 
suggests is a good one. In 95 per cent. of cases 
where the average apprentice goes into the 
foundry the boy is set to do the crudest of labour 
that can be found in the shop for fear he would 
do something wrong if he was set a serious job. 

He does not get to his proper place, except by 
accident or natural ability, instead of being put 
through by his foreman, who may indirectly give 
instructions to a subordinate to look after him. 
He makes progress mainly because of his ability 
to earn more than the wages allotted to him. In 
fact, he becomes a commercial proposition as soon 
as he enters the works. We do not realise that 
he is still at school. 

All apprentices should be grouped together in 
one shop, or one part of the shop, if it is not pos- 
sible to give them a shop to themselves, and the 
leading hand, or, where possible, the foreman’s 
attention, to be primarily given to these appren- 
tices, then to the estimating, and then to the 
general supervision of the shop. 

The charge hand who is a teacher, not neces- 
sarily the best workman, should be given to 
understand that the output from the apprentices 
is first of all to be good work and of high quality, 
and, secondly, to be a paying proposition. 

It will certainly cost any firm who carries out 
this system a considerable amount of money, but 
not only would the apprentices begin to turn out 
a better quality of work themselves, but the work- 
men as a whole in the shop would realise that their 
work was not comparing favourably with that 
made by the apprentices. 

The difficulty of this problem is due to the extra- 
ordinary rate of living and the unfortunate 
counter-attractions, including the spending of 
money to a greater extent than ever before; but 
one must realise that the lad must have a chance 
to learn. 

There must be erased from all costing systems 
the advantage gained by employing a lad instead 
of a man, and the lad must be shown that there 
is a future: in his employer’s foundry for his 
abilitv and not in the one next door, which is 
usually prepared. to take the trained apprentices 
and encourage them by offering five shillings a 
week more than can be paid to him. 

Mr. J. R. Hyper mentioned that a few years 
ago he wrote to the Engineering Federation and 
suggested that if thev could find a suitable man 
for teaching bovs the small foundries should have 
a visit from this travelling teacher, say once a 
month at a convenient time, when all lads should 
be liberated for one or two hours to he addressed 
bv this teacher. The firm, of course, would pay 
that time. At the Council schools they had a 
demonstrator of science going round the small 
schools, and he believed the boys were very 
interested in this travelling scientist, who gave 
them some elementary ideas of the nature of 
things. What he suggested with regard to the 
foundry was simply an extension of this idea. 


Harmful Influence ‘of Piecework. 


Mr. F. Dartey said he had always found that 
for the first few years they could not get a boy 
interested, and when he did get to be interested 
they had, unfortunately, to put him on piecework. 
In every case the only point for the boy was, how 
much money could he make? ‘The best education 
for a boy when he got to 17 or 18 was to put him 
to work with a good man. That always used to 
be done, but they very rarely saw it now, simply 
because it was not economical. The firm with 
which he was connected had taken a very great 
interest for some time in the education of these 
boys. All of them went to a night school, and up 
to 18 years of age they went to school two half-days 
a week. The worst point seemed to be that they 
were educating a boy, and as soon as somebody 
else offered him a few shillings a week more he 
left them. What was going to become of their 
craftsmen patternmakers, for instance’ He ques- 
tioned whether they could find a real good 
patternmaker to-day between 20 and 30 years of 
age, for the simple reason that as soon as they 
began to use their tools they went joinering, and 
got 2d. or 3d. per hour more. 


Competition from Unskilled Labour. 

The Brancn-PreEsIpENT said that this point of 
men leaving the trade was one of their chief 
troubles. There were so many men, both 
moulders and patternmakers, who left the trade 
because they could go to other jobs that were much 
better paid. It seemed to him that the unskilled 
trades were paid, proportionately, too much. The 
man who drove a tram car got better pay than 
the man who made it. To his mind, this was one 
of the chief causes. 


Dirt, Mechanical Equipment and Progress. 

The Hon. J. M. W. Nortu said he had been 
very much interested in Mr. Kdginton’s Paper, 
and fully endorsed all his remarks on the difficult 
problem of education in the foundry. It was the 
most difficult thing to get apprentices to-day to 
stick to the foundry. It was not a very attrac- 
tive place, the work was very dirty, and it was 
not very well paid. If they asked any moulder 
about his sons, he would say, ‘‘ There is one thing 
I won’t let them do, and that is go in the 
foundry.’’ Something had got to be done to 
improve the conditions. They found that the onlv 
way was to put them on piecework rates as soon 
as possible, and even this solution was impossible 
in many cases and did not solve the difficulty. 
No one could dispute the fact that in any industry 
to-day machines, and up-to-date machines, were 
necessary to make the industry a paying and 
prosperous proposition. In the olden days this 
was not the case, for good, cheap labour, in most 
cases, could compete and generally defeat anv 
machinery available. The foundry industry to-day 
was recognised on the whole as one of the most 
backward of the engineering trades. This was 
due to two reasons: (1) Conservatism: (2) dirti- 
ness. It was well known that foundrymen were 
the most conservative people of all trades, and it 
had always been, till of late, that what was good 
enough for their fathers was good enough for them. 
This would be more or less satisfactory if the 
wages and hours of their father’s time were also 
adhered to. But it was not so, and the only way 
to improve the trade, if the human element 
remained the same, was to improve the 
mechanical equipment. By introducing machinery 
it did not follow that Jess wonld 
he employed, but rather that those men 
should he able to increase the output and at the 
same time give improved and constant quality. 
An increased output meant reduced cost. and a 
reduced cost brought more orders, and more 
orders, more output and higher wages. Skilled 
labour was limited, and unfortunately in this 
country was becoming more limited, so that all 
skilled labour must be conserved and used only on 
the higher classes of work. Before the mechanical 
elements of foundry work could be utilised to 
a maximum, the conservative methods of the 
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moulders must be superseded, and the young man 
coming into the trade must be taught first and 
foremost to keep an open mind on all methods of 
working. There was no reason why any foundry 
should be-continually dirty. The reputation that 
the foundry had got in this respect accounted a 
good deal tor the dislike the majority of the right 
class of men had for this work. Cleanliness and 
tidiness were merely method, and without method 
no work was progressive. Foundry work was one 
of the most interesting and fascinating trades, 
with ample scope for anyone, whatever their 
inclinations, with combined practical experience 
and scientific knowledge. 

A Junior Memper suggested that assistance 
should be given to the apprentice moulders to help 
them to buy tackle and produce better work 
Tackle was costing too much, and they could not 
afford to buy it, and vet if apprentices had not 
the tackle they could not produce good work. 

Mr. G. Epeinron thought if this matter was 
brought to the notice of the different firms the 
difficulty would soon be got over. He thought 
most firms bought tackle, and let the lads have 
it on the easy payment system. 


Influence of Depressed Conditions. 


Mr. H. Brapwey said that so far as he could 
judge apprentices would not stop in the trade 
unless they had piece-work, and by doing piece- 
work they lost interest in the job and the question 
became “ How much money can I earn?” During 
the war they had boys grouped together in two 
different shops with a man put over them to show 
them how to do the work to get the best results. 
When trade became bad they could not afford to 
do it and had to put the boys on their own foot- 
ing and with no one to attend to them. It 
generally seemed that the boy wondered how much 
money he could get irrespective of how well he 
was doing his work. It was for the employer to 
make it more interesting for the boy ‘to do his 
work well without thinking so much about the 
money. They could not afford to put a boy to 
work with a man, as used to be done, because the 
boy could not earn sufficient to keep him on his 
datal wage. In his case they had no shortage of 
boys and had not much difficulty in keeping them, 
simply because they worked on piece-work and 
earned a fair wage. The only trouble was in 
getting work done satisfactorily, and the remedy 
appeared to he not to pay when the work was bad. 


German Conditions. 


Mr. Amprost Firtn mentioned that a few 
weeks ago he made a tour through Germany, and 
one of the things that struck him there, both in 
the foundries and in the machine shops of all 
other branches of engineering, was the way in 
which they were training the boys. In _ the 
foundry and in each engineering department they 
had a special section of the shop which was 
definitely set off for the apprentices with a 
skilled man in charge. It particularly struck 
him: that in this country they were not looking 
after their boys in quite the same way as they 
were doing in Germany. In the future Germany 
was going to be a very serious competitor. The 
German craftsman was a very good man at his 
work and it behoved us to look to our laurels and 
to bring our boys up as well as they could. Tn 
his works they had always tried to give attention 
to this point. In each of their foundries they 
had a man who was really a sort of under-foreman 
whose job it was to look after the hoys hecause 
they quite realised that the tendency to-day was 
for these lads to go on piece-work and earn more 
money. At the same time they found they could 
give them a certain amount of work which was 
not piece-work and not repetition work, but work 
which was really training them up to be really 
good moulders in the future. 


A Social Problem. 


Commanver L. Jackson said he was convinced 
that the shortage of apprentices in the foundry 
was due more or less to a social question. No 
hoy would work in the foundry if he could help 
it for the reason that he went home dirty. The 
standard of living had increased much of late, 
and the tendency seemed to be for a boy to keep 
his coat on and earn his living with a pen. If 
they could make conditions in the foundry similar 
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to those at some pits, so that the boys and men 
could go home clean instead of dirty, it would 
have a pronounced effect on the social standing 
of the foundry, because it was definitely a social 
question. When he was in Belgium he was very 
much struck with the fact that when the men in 
the foundries had finished work they went to 
their buckets and washed themselves, and as the 
moulders left their work it was impossible to tell! 
them from a fitter or any other tradesman. 

Mr. A. Firtxa mentioned that at his works they 
had provided places where men could wash them- 
selves, and their experience was that some of 
the men had not taken advantage of it as they 
should. There was no doubt it was insufficiently 
done in this country, though abroad it was 
extensively practised. He served some of his 
time in Germany, where it was normal practice 
for every man before he went home to have a 
thorough wash and change his clothes. 

A Member said the most direct attempt to help 
apprentices in the foundry in Sheffield was made 
two winters ago when a class was commenced for 
them at the Central Evening School. He took a 
personal interest in that class and was allowed to 
visit it as an interested spectator. It was an 
amazing fact that of all the apprentices in 
Sheffield thirteen only attended that class, and 
seven of them were from his foundry. Much had 
been said about cleanliness. It was an interest- 
ing fact that in his foundry there were two boys 
who could always be picked out among the other 
boys for their cleanliness, and it was these two 
who carried off the prizes from that evening 
school. At one lecture Dr. Longmuir, who was 
the lecturer, asked the boys in their home work 
to enumerate the few essentials in the foundry, 
and it was an amazing fact, but only one boy put 
down that water was an essential. Just with 
that one illustration he thought they would agree 
that if that class had been carried on it would 
have made a great difference to the apprentices 
in the town. He would like to know why that 
scheme had not had more support from foundry- 
men in Sheffield? At the end of the session there 
were eight apprentices attending, six from one 
foundry and two from another. 


Opportunity, Ability and Temperament. 

Mr. F. A. Metmorn said the discussion had 
resolved itself into three separate ideas, first 
equality of opportunity, second natural ability 
and third temperament. It did not appear to be 
any good trying to cram any form of education, 
either technical or in the form of craftsmanship, 
down the throat of anybody who did not want it. 
Quite a number of contributors to the discussion 
had shown a decided tendency along this line. 
There were, on the other hand, quite large num- 
bers of boys who were anxious and willing to learn, 
and that was why he would call temperament 
the main thing. It was obvious at his works that 
temperament was the controlling factor in the 
question of education. From the standpoint of 
opportunity Sheffield was almost unique. The 
boys in Sheffield had no excuse whatever for not 
attending educational classes of some description 
and enlarging their general knowledge. If they 
wished they could go farther still and could even 
get to the University. Getting further away from 
Sheffield the situation was extremely difficult. 
Foundries were often scattered in out of the way 
places. Where he had spent the last eight or 
nine years there were no facilities such as were 
available in large centres. He had the good 
fortune to be helped by two or three very good 
technical men, who often discussed this question 
and decided that they would devote two nights a 
week to the boys. There was no charge of any 
description and when this matter was fully 
explained in detail, out of 80 boys only 6 were 
willing to undergo any form of education, and 
out of those six four came from the offices. There- 
fore he thought he was justified in saying that 
temperament was the controlling feature. Sum- 
marised, foundrymen must get all the boys they 
ean into the foundry, and from them pick those 
who showed a desire for education. For these 
hoys they could not do too much. These selected 
few represented the nucleus of the future crafts- 
men. 

The meeting concluded with the passing of a 
resolution of thanks to Mr. Edginton for his 
paper. 


438 THE FOUNDRY TRADE JOURNAL. 


Tensile Strength and Hardness of 
Light Metals and Brass. 


R. Baumann* has made investigations in order 
to determine the ratio of the tensile strength of 
light metals and brass to the hardness number. 
The experiments were carried on with pure 
aluminium, duralumin (the composition of which 
was Cu 4.0 per cent., Mn 0.61 per cent., Fe 0.31 
per cent., Mg 4.4 per cent., Si 0.33 per cent.), 
brass with 38 per cent of Zn, brass with 32 per 
cent. of Zn. Besides the tensile strength and the 
Brinell hardness; the impact hardness was deter- 
mined. In the case of aluminium and duralumin, 
Baumann found the following relationships :— 


Al Dura- Dura- 

lumin?. lumin?. 

Tensile strength | 33 Hycco | 36 Hesse | 34 Hecce 
.-| 38 Hi 40 Hi 40 


1 Tempered at 350 deg. ( 

2 Heat-treated at 520 deg. C and quenched. 

Hy, 000 = Brinell hardness number, 10 mm. ball, load 
1,000 ke. 

Ho4o00 = Brinell hardness number, 10 mm. ball, load 
3,000 kg. 

H; = Impact hardness number. 


NoveMBER 18, 1926. 


the test values: J-¢,=2,700-3004/H-50. This 
formula gives the values set out in Table I]. 

To these values there is to be added the value of 
o, calculated with the aid of the formula (1) to (4) 
when the results shown in Table III are given. 

It is to he seen that the calculated values agree 
with sufficient accuracy with those evolved by the 
experiment. 


Moulds for Rubber Articles. 


Mr. Harry Wilshaw stated in the Paper which 
he read before the Chemical Engineering Group of 
the Society of Chemical Industry, that on 
account of the repetition of heavy stresses which 
are set up during the moulding of a rubber tyre, 
and the necessity to keep the “weight and_ thick- 
ness of moulds down to a minimum for ease of 
handling and to give maximum autoclave capa- 
city, it has become the general practice nowadays 
to make moulds in steel. A further advantage of 
steel over cast iron or semi-steel, which were pre- 
viously used, is the much better surface finish 
obtainable. 

Steel castings generally are most suitable for 
moulds of intricate shape, as there is far less 
waste of material and machining than when steel 


TasLe I.—Tensile Strength and Hardness Numbers. 


must be taken into account. 

Stribeck found the following relationship be- 
tween the yield point of ¢ brass and the Brinell 
hardness : — 

Hyooo = + 47 

According to the test values, this relationship 
is modified for the brasses in question in the 
following manner :— 

Brass 1.—Hyo99 = (2.1: 100)o, + 35 (1); Hi = 
(2.1: 100)o, + 35 (2); 

Brass I1.—H,o99 = (2-1: 100)o, + 38 (3); Hi = 
(2.1 :100)o. + 38 (4). 

The difference between the tensile strength J 
and the yield point «, can be calculated according 
to the following formula, which is deduced from 


des Vereines Ingenieure, September 11, 
1926, p. 


icheses. | ctnenath. Brinell. | Hardness. | Tmpact. Ratio of Tensile Strength to 
| Mm. Kg/em. | Hj. Hi. 
( 8 3,032 53.0 61.4 51 57.2 49.4 59.4 
7.5 3,320 $4.4 86 80 41.4 38.6 41.5 
7 3,460 95.2 98 92 36.4 35.4 37.6 
Brass I (38 per cent. < 6 3,981 117 125 120 34.0 31.8 33.2 
f Zn) 5 4,354 130 134 126 33.4 32.4 34.5 
4 4,949 143 148 135 34.6 33.4 36.7 
L 3 5,691 155 164 155 36.7 34.7 36.7 
‘ 8 3,051 56 70 57 53.5 43.5 53.5 
7.5 3,420 86 89 80 39.8 38.4 42.8 
7 3,520 101 100 100 34.8 34.8 35.2 
Brass II (32 per ‘ 6 4,027 127 131 120 31.7 30.8 33.6 
cent. of Zn) 5 4,665 136 138 141 34.3 33.8 33.0 
4 5,103 148 148 | 155 | 34.4 34.4 32.9 
q 3 5,905 160 160 162 36.9 36.9 36.5 
Taste Yield Point and Brinell Hardness. 
os Plate thickness mm| 8 7.5 7 6 5 | 4 3 
2,180 1,045 680 240 10 — — with the aid of Hygoo- 
Brass I... { 2° 400 1,060 760 190 80 | 
1,965 900 560 70 | — — » 
{ 1,906 | 1,060 580 190 
Tasie IN1.—Brinell Numbers established from Formule. 
Plate thickness mm| 8 | 7.5 | 7 5 6 | 4 | 3B 
yj r| 3,040 | 3,205 | 3,550 | 4,160 | 4,530 5,140 | 5,710 from formula (1) 
Brass I... ne 3,162 3,200 3,470 4,230 4,410 4,760 5,710 ,, (2) 
wa 3,032 3,320 | 3,460 3,981 4,354 4,949 5,691 ,, experiment. 
4 aa 2,820 3,180 3,560 4,310 4,660 5,240 5,800 ,, formula (3) 
Brass II 2,810 3,060 3,530 | 4,090 4,900 5,570 5,900 ,, 
4 : 3,051 3,420 3,520 4,027 4,665 5,103 5,905 ,, experiment. 
| In the case of brass, it is impossible to accept a forgings are used. The one drawback is that 
fixed ratio, as it is seen from the test values re- steel castings are more subject to surface 
ra corded in Table I. Here the degree of rolling blemishes. The weights of steel moulds for sizes 
ue 


generally moulded in autoclaves vary from 7 to 
35> cwt. each, and it will be obvious that these 
weights would be greatly increased if cast iron 
were used. 

As regards the design of the tyre mould, the 
first object is to get a perfectly-meulded tyre, 
which requires very careful machining work to 
gauges, so that the volume of the mould cavity 
and the shape are correct to close limits, and 
this is especially so in the case of tyres moulded 
on solid cores. One of the problems in tyre 
moulding is to ensure that all air is expelled from 
the mould, and for this purpose channels are cut 
from ‘any isolated blocks in the pattern, and 
from the shoulder of the tyre to permit the air 
to flow away to the joints of the mould. In 
some cases air holes are drilled through the sides. 


| 
| | 
<8 
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Permanent and Long-life Moulds.* 


By Dr. Richard Moldenke, Watchung, N.]. 


Strictly speaking, there is no such thing as a 
“permanent mould. From a green-sand mould, 
which may be difficult to hold intact long enough 
to pour off successfully, to the nickel-chrome steel 
die from which 100,000 aluminium die-castings are 
taken, it is entirely a question of how often a 
mould may be used over again before it is damaged 
beyond economic repair. Hence the subject for 
study really becomes one of devising ways and 
means of prolonging the life of a mould—whether 
this be of a refractory material or of metal, The 
very earliest moulds described, of stone, in halves 
and clamped together, into which molten bronze 
was poured through a top gate to make swords, 
were not permanent moulds, but did belong to the 
long-life variety, 


Development Dependent on Economical Pressure. 

For many years the inventive genius of men 
familiar with the founding of metals has been 
directed to overcoming the heavy labour 
incidental to moulding, and doing away with the 
huge sand piles involved in the production of 
repetition castings. This, perhaps, not so much 
from humanitarian motives as to cut the cost of 
production in the general development of the 
foundry industry. The usual procedure planned 
is to make the short cut to an iron mould, carry 
metal by overhead track to pour off, dump out 
castings requiring but little or no finishing, and 
have an unlimited number of castings to fill large 
low-price orders. Labour will have been saved, 
no sand used, and operations conducted in a small 
space when compared with the room necessary for 
the same tonnage in the ordinary foundry. 


It will be of interest to look at the conditions. 


under which the life of a mould can be increased, 
and how this is offset by improvements in sand 
moulding, with consequent cost reduction from 
that side. The problem is much like the old gun- 
armour plate competition, an improvement on one 
side being soon followed by an equalising develop- 
ment on the other. 


Materials to be Suited to Metal Poured. 


The art of founding covers the making of cast- 
ings of many metals and alloys, and in the selec- 
tion of the material for, and the preparation of 
the mould itself much depends upon what molten 
material is to go into it. In other words, the 
destructive properties of the molten metal must 
be properly gauged and the mould made to stand 
it. The chief factor to be reckoned with is the 
comparatively high temperature range involved, 
and this range might be sealed to begin with the 
pouring temperatures of the base alloys, such as 
white metal, zinc, alloys for die castings and the 
like. Next upward would come the aluminium 
pouring temperatures; then brasses and bronzes, 
cast iron, and finally steel. 

It may readily be seen that moulds made of 
material allowing just one pouring of cast iron 
might serve as long-life moulds for aluminium, 
and be very nearly ‘‘ permanent ’’ for the lead 
alloys. Indeed, were it not for the further 
destructive property of all molten materials—the 
penetration of the mould surfaces by fine fila- 
ments, damaging them when shaking out, ordinary 
sand moulds might be arranged to serve repeatedly 
for the lower portion of the temperature range 
under consideration. As it is, however, mould 
surfaces that are practically impenetrable must be 
provided if the mould is to he used repeatedly, 
apart from the question of refractoriness. Hence 
the usual short cut to the steel or cast-iron mould. 


Possible Materials. 

On the score of resistance to high temperatures 
only, the following progression of refractoriness 
in moulding practice would appear to be _ the 
case:—Moulds of plaster of paris, metal, coated 
metal, ordinary moulding sands, and _ finally 
moulds of steel sands. Before discussing the 
effect of the mould on the metal poured into it, 


* Paper read before the Detroit meeting of the American 
Foundrymen’s Association. 


it will be interesting to note the effect of the 
metal on the mould. All of the materials just 
given can be used in the case of the lower range 
of pouring temperatures without damage to the 
casting resulting from the effect of heat on the 
mould, 

Even brass can be cast into plaster of paris 
moulds when well vented with asbestos fibre. This 
is the nearest approach to the accuracy of a die- 
‘asting in actual practice. However, if molten 
iron be poured into such a mould, decomposition 
sets in at once, and the steam and gases formed 
ruin the setting metal for purposes of serviceable 
work. The accuracy of plaster moulds is there- 
fore not available for the higher ranges of pouring 
temperatures, such as found with cast iron and 
steel, 

Practical Mould Materials. 

Continuing the subject of mould destruction, 
there are the following progression from ‘short life 
to long:—The green-sand mould would appear the 
most easily destroyed, as it is never used more 
than once. Dry sand is better, as on occasion 
cores have been used again, and with loam records 
of mould portions being used over a dozen times 
or so are common. 

When core-mixtures form the mould surfaces we 
begin to get into longer-life moulds, as_ these 
would include such refractory materials as 
moulded carbon—a favourite material for long-life 
moulds that will be remembered by many of the 
older foundrymen as having been used in their 
early days. The attempt is made here to over- 
come the penetration of the molten metal into the 
pores of the mould surfaces, as well as make thei 
resistant to the washing action of much molten 
metal passing a given point, as at the gate. 

The next mould surface in the progression from 
short life to long is the coated-metal mould, in 
which one of the reasons for applying a refractory 
protection to the metal surfaces is to overcome 
the washing action of the stream of molten metal 
hitting the same spot in pouring off. In this 
case, however, it is necessary that the coating be 
practically vitrified, or at least of a nature that 
precludes the evolution of steam or gases. Much 
of the cutting of the sand in the ordinary mould, 
at the gate, is due to the decomposition of the 
clay bond by the continued heating action of the 
stream of molten metal. It is the point in the 
mould which gets more heat, longer continued, 
than any other of the mould surfaces, and such 
continued heating finally liberates the ‘ com- 
bined’? water of the clay, destroys its bonding 
power, and allows the sand grains to wash into the 
mould. An inspection of a pile of gates and 
runners where weak sands are used will soon show 
the lumps of metal on them where sand has been 
washed away by the stream of molten metal. That 
sand will be found somewhere in the surface metal 
of the castings—to their detriment. 

The last in the series under discussion is the 
uncoated metal mould. This may be either of 
cast iron, cast iron with steel inserts for gates— 
to resist cutting away metal by the molten iron 
impact through simple fusion of the skin; and 
finally steel moulds. Much of the experience 
gained with metal moulds is contemporary history, 
the very last of it, with an all-steel mould of 
highest grade material forming the basis for the 
manufacture of centrifugally-cast iron pipe. Even 
with all the care given in the selection of the steel 
used, the continuity of operation to minimise ex- 
pansion and contraction effects, these metal 
moulds are in no sense “ permanent ’’ ones, but 
of a very good ‘ long life.” 


Effect of Mould Material upon Character of 
Metal Poured. 


The final aspect of the subject at issue—and a 
most important one to the iron founder—is the 
effect of the mould material upon the character 
of the metal poured into it, as found in the 
resulting castings. This involves the rate of 
cooling, or abstraction of heat from the highly 
superheated molten metal. The rate is highest 
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when pouring into chillers, and lowest when 
heated sand moulds are used—this for similar 
sectioned work. The progression of mould 
material would be about as follows:—Cold metal 
moulds for fastest cooling, then heated metal 
moulds; green-sand moulds; dry-sand, loam and 
cores; and finally heated sand and loam moulds, 
such as are used for obtaining iron castings with 
a pearlitic structure out of cast iron so low in 
silicon that it would have been white in tracture 
in the thinner sections. 

Too fast a rate of cooling is not desirable 
ordinarily with any metal or alloy, but it is par- 
ticularly bad when grey-iron castings are wanted. 
Hence, the iron founder, other than the maker 
of specially chilled castings, avoids metal parts 
of moulds wherever he can, is sparing with chills 
and often where he must use them anneals the 
castings. It is, therefore, difficult to interest 
him in a permanent mould proposition as he 
knows what he will be up against sooner or later 
if he takes up the matter. The founder of 
aluminium, brass and bronze—in fact, the non- 
ferrous metals generally—does not find the rate 
of cooling question quite as serious, and needs 
only get his mould of metal quite hot, to avoid 
most of the difficulties with improperly consti- 
tuted metal in his castings. This can be seen in 
the aluminium die-casting. the making of bronze 
torpedo tubes in the centrifugal-heated steel 
mould, and many other examples. 

In the case of special lines of work, such as 
cast iron pressure pipe, the iron or steel mould 
can be used to advantage provided the castings 
are subsequently annealed. It may, further, be 
necessary to use special means of supplying the 
molten metal to the mould, or to remove the 
castings. Also, it may be necessary to hold the 
moulds within given limits of temperature. 

The fact that a steel mould, for instance, has 
been found possible of use for a particular cast- 
ing does not make it follow that another steel 
mould will serve for producing a different class of 
work. Again, even if the metal mould had heen 
satisfactorily adapted to the making of a given 
item of work in quantity, the life of the mould 
may short—through fire-cracks following 
repeated and very wide changes in temperature 
on the part of the surface metal—that the 
development may not be economical. 


Coated Metal Moulds. 

The trend of experiments has, therefore, been 
in the line of the coated metal mould, where it 
was essential that a metal mould should be used. 
Here the rate of cooling of the metal poured into 
a mould, the contact skin of which is a refractory 
material of rather high grade, is much slower 
than with a metal mould not so treated. But 
even here, with the possibility of making soft 
though fine-grained iron castings, there is always 
the chance of occasional hard ones to give trouble 
in mass production machining. Hence. here also 
a short anneal for safety. 

Smoking the mould in various ways merely 
serves to protect the refractory coating from early 
destruction by penetration of metal filaments. 
The constant patching of such coatings on metal 
moulds takes them from the class of ‘“ per- 
manent’? and puts them into the category of 
long life moulds. 

The success of these coated moulds would 
depend upon a number of things. If the refrac- 
tory coating is made heavy enough, the rate of 
cooling of the metal is retarded sufficiently to 
avoid trouble from hardness where the analysis 
admits. The thicker this coating, however, the 
shorter the life, costlier the repairs and more 
difficult to compete with the ordinary sand mould 
method. The avoidance of direct contact with 
attending high temperature transfer at the skin 
of a metal mould obviates sudden expansions 
resulting in eventual fire cracks. 

Coated moulds have given excellent records for 
small castings, though on the score of economy 
in the long run, the matter is still an open one. 
In the case of work. of which pieces can be put 
into the ordinary snap-flask, even the coated 
mould cannot be risked to produce an equal num- 
ber per cast. In such a case a number of coated 
moulds on a turn-table forms the unit of opera- 
tion, and while running costs may be satisfactory, 
first costs mount heavily. 
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Sand and Loam Moulds. 


Coming now to the sand and loam moulds, 
ordinary foundry procedure is the case. The 
rate of cooling is so slow, as a rule, that hardness 
need not be feared if proper metal and rational 
melting practice supervened. In_ green-sand 
work, extra damp sand may give the castings a 
hard skin and other trouble if rammed too hard 
or if too fine in grain so that its permeability to 
gases is too low. 

Dried-sand moulds and properly prepared and 
dried-loam moulds leave the metal poured into 
them in as good a condition for proper setting 
and cooling as can be asked for. Machine- 
moulding has advanced apace, and the foundry 
industry is getting closer right along to the much 
wanted jobbing-work moulding machine. Even 
if it is necessary to handle ten times the weight 
of the castings made in moulding sand, this may 
be made a problem in transportation and con- 
ducted at surprisingly low figures. 

With the coming of very high grade synthetic 
moulding sands, the life of this foundry raw 
material will be much prolonged, and the cost 
per ton of castings held down to reasonable 
limits. With the use of suitable binders much 
progress has been made with the repeated pour- 
ing off of carefully made and dried moulds of this 
kind. Side by side with the coated metal mould 
there is to he looked forward to a development of 
long life moulds of the sand variety which will 
cut the manipulation of sand tonnages very 
materially. 


Future Possibiliti 


The founder who develops a good long life 
refractory mould, without metal backing, will at 
least not have to worry about any uncertain or 
injurious action of such a mould on his castings. 
It looks very much, therefore, as if the general 
proposition of long life moulds—not for special 
cases only—would best be studied from the stand- 
point of improving present sand-mould practices 
to get the cost of handling sand down by better 
sand; the cost of moulding reduced by better 
moulding machine systems and the repeated use 
of moulds or parts of moulds; the finishing of 
mould surfaces to give as nearly perfect “ peel- 
ing ’’ of the sand from the castings made as pos- 
sible. Much has yet to be done here in the way 
of improving materials and practice, but it will 
be done none the less; and the maker of armour 
plate has thus to watch his rival who makes the 
gun to pierce it—to use the simile of the early 
part of this paper. 


Heated Sand Moulds. 


The last link in the progression of mould 
materials as effecting the rate of cooling of the 
molten metal is the heated sand mould. Although 
pouring into hot sand moulds is an old procedure. 
the present wave of quality improvement in cast 
iron, particularly in Europe, has brought this 
practice somewhat into the limelight. In Europe. 
it is a question of cheap labour but very expen- 
sive materials, whereas in America the reverse 
conditions prevail. Hence, while we here are 
working with alloy additions to cast iron, they 
attempt to get improved quality by processes 
involving labour rather than material, and hot 
sand moulds poured off at fixed temperatures with 
metal of specified composition for those tempera- 
tures have been found to yield cast iron of 
specially good character for wearing purposes. 
Whether Americans here will change the direction 
of their research remains to be seen. The 
development is given here merely to complete the 
discussion of the cooling rate of molten metal as 
affected by the mould material into which it has 
heen poured. 


Publication Received. 


Pitman’s Engineering Educator, Part IV.— 
Published by Sir Isaac Pitman & Sons, Limited. 
Parker Street, Kingsway, London, W.C.2. In 
this issue a new serial article on Fans and 
Blowers is started. This will make the work of 
added interest to foundrymen. 
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The Influence of Moisture on the Combustion, 


Especially of Coke. 


Some years ago, in two Rhineland foundries, 
experiments were carried on with the injection 
of water into the reaction zone of some cupolas, 
as this procedure was thought to have a greater 
effect on the temperature than a wet blast con- 
taining the water in the steam condition. The 
quantity of water added was about 2.5 cem, per 
cub. metre of blast. The results were that (1) 
the temperature of the iron was raised by about 
50 deg. C.; (2) the thermal efficiency of the 
cupola was greater than before, the charge coke 
being diminished by about 10 to 20 per cent., 
and the melting period shortened ; (3) the sulphur 
content of the iron was lessened. 

Recently these experiments were continued on 
a laboratory basis by P. Oberhoffer and E. 
Piwowarsky.* The cupola was 1,500 mm. high, 
and had an inner diameter of 220 mm. in the 
tuyere zone, The six tuyeres had a total area 
of 45 ccm. By means of burettes there could be 
injected water into three of the tuyeres. The 
blast could be dried, then containing only 3 gr. 
of water per cub. metre; moreover, it could be 
saturated with water to any degree, and heated 


moisture content (up to a critical amount). In 
the experiments I1B45c, I1C45b, I1C45c, a great 
oxygen concentration was observed, which was 
caused by the reduction of the steam. It seems 
strange that this reduction did not occur also 
in other experiments (for instance, I1C25b and 
IC25c), where the water content of the blast in 
gr/m* was greater than in those referred to 
above. But if we express the moisture content 
in gr/min. (in Table I these figures are added 
in parentheses), we see that in the experiments 
[1B45c, I1C45b, IIC45c, the blast carried the 
largest quantity of water per unit time. If we 
compare the experiments IB25a with TA25b, 
ITB45a with ILA45b, 11C45a with I1B45b, TI1Y25a 
with ITTY25b, where the quantity of water added 
to the blast was the same, but the way of the 
addition was different (blast saturated or water 
injected), it is seen that by injecting the water 
(1) the highest temperature value is increased by 
50 to 65 deg. C.; (2) the highest temperature is 
found nearer to the tuyeres; (3) the same is the 
case with the highest CO, value; (4) the total 
oxygen content of the gas is slightly increased (by 


to about 400 deg. C. The dry coke used in the reduction of the steam); (5) the combustion 
Taste I. 
| Water Total quantity of Moisture g/m* (g/min). 
in- 
Experiment jected b | 
No. of 
blast. Blast dried. Blast wet. | Blast wet. 
1 3.5 (1.46) 11.6 (4.6) 12.5 (5.2) 
IB25 7.2 10.7 (4.46) 18.8 (9.6) 19.7 (7.97) 
1C25 | 14.4 17.9 (7.46) 26.0 (10.6) 26.9 (10.97) 
0.0 4.5 (3.37) 7.86 (5.88) 9.67 (7.25) 
ee 4.0 8.5 (6.37) 11.86 (10.25) 13.67 (11.27) 
TIc45 8.0 12.5 (9.37) 15.86 (12.47) 17.67 (14.25) 
0.0 3.07 (1.28) 5.13 (2.14) 
Wy25 .. .. 7.2 10.27 (4.28) 10.05 (4.38) — 
no injection eat 
.. 314.4 17.47 (7.28) 5.13 (2.14) 
hot blast, no injection 


experiments had a grain size of about 30 mm. 
diam. The temperature of the interior was 
measured by thermo-couples at nine points of the 
height of the furnace, and from the same areas 
gas samples were taken for the analysis. The 
readings and samples were taken when the tem- 
perature in the furnace had remained constant 
for about fifteen to twenty minutes, indicating 
that the equilibrium had been attained. 

The trend of the experiments is recorded in 
Table I. The numbers 25 and 45 respectively in 
column 1 mean the quantity of blast in cub. metres 
per hour. The experiments A, B, C were carried 
on with the same coke; in the experiments X, Y, Z 
another coke was used. In Table II there 
are recorded the highest temperatures and 
the highest CO, contents of the gases in relation 
to the points of measurement; the composition 
of the gases at the top of the furnace (Point 9) 
is also added. As to the experiments TA and IIA, 
it is shown that, by increasing the moisture 
content (1), the CO content of the gases leaving 
the furnace increases, (2) the highest CO, value 
is placed downwards, (3) the same is the case with 
the highest temperature, (4) up to a certain 
moisture content the highest temperature increases 
(only in TA). The observations referred to in 
(1) and (2) are also true for the experiments IB 
and IIB. Here, indeed, the temperatures are 
badly affected by the increasing moisture con- 
tent. It is also possible to compare the experi- 
ments IA and ITA with IB respectively ITB, and 
the same observations will be made as above. 
Though the moisture content in the experiment 
II is less than that of the experiment I, the 
temperatures are higher. This proves that in- 
creasing the amount of oxygen reacting in the 
unit time has the same effect as increasing the 

*“Stahl und Eisen,” September 30, 1926, pages 1311-20. 


velocity of the coke is increased by 1.5 to 14.5 
per cent. If we compare the experiment II1Z25b, 
where hot blast was used, with IIIX25b, we 
see that preheating the blast has the same effect 
as the injection of water into the tuyeres, or 
the increase of the mwisture content (below the 
critical point). 

The experiments in question show that a cer- 
tain amount of moisture has a favourable effect 
on the combustion of coke. The authors think 
that this fact can be explained by the improved 
radiation of the gas phase whereby the ignition 
of neighbouring coke particles is accelerated by 
the better transition of the heat and the com- 
bustion is confined to a smaller space. The 
critical amount of moisture is that where the 
advantage of improved radiation is compensated 
by the heat consumption of the endothermic re- 
duction of the steam. Other experiments showed 
that moisture has a bad influence on the ignition 
temperature and the combustibility of coke 
measured by the reduction of carbon dioxide. 


Levelling for Gearing Arrangements. 


It is very seldom that one comes across the sub- 
ject of levelling in engineering text-books. One 
would imagine that the matter is of very little 
consequence, but the fact is that there are com- 
paratively few journeymen who know of an easy 
and satisfactory method of levelling. In the course 
of the work of the average fitter or millwright 
accurate levelling is essential. The dumpy-level 
is often used for levelling, but the following method 
is quicker, safer, more reliable and accurate. 

Water must always find its own level. All that 


is necessary in order to make this level is a 30-ft. 
length of 3-in. dia. good rubber tubing and two 
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pieces of glass tubing } bore, each 12 in. long. 
Insert the glass tubing in each end of the rubber 
piping, and make the joints watertight. A good 
cork is required for each glass tube. The whole 
tube must now he completely filled with water, 
and replace corks. 

Little need be said in regard to how to use it. 
One glass is moved to obtain the datum line, whilst 
the other glass is kept perfectly still and the level 
marked. It will be observed that the water lies 
in the shape of a half-moon at its surface. It is 
better to take the outer and highest point for a 


working basis. Whichever is taken, however, it 
is imperative that both men adopt the same mark- 
ing. Another useful hint is for each man to change 
over alternately from reader to marker. This 
greatly minimises the risk of had mistakes, which 
may easily occur if no change was made. 

A special wood case is generally adopted for 
packing purposes, and great care must be taken 
to see that no kinks are allowed to occur in the 
tube. <A fresh supply of water periodically is 
desirable, as still water in a rubber tube is apt to 
become offensive. 
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Institute of British Foundrymen. 


NEWCASTLE BRANCH. 

A meeting, in conjunction with the North-East 
Coast Section of the Institute of Metals, was held 
on October 30 in the Neville Hall, Newcastle-on- 
Tyne. Mr. E. Wood, Branch-President, was in 
the chair, and Mr. H. Dunford Smith, of the 
North-East Coast Section of the Institute of 
Metals, was vice-chairman, 

The CHarrMAN said three films, the ‘‘ Manufac- 
ture of a Turbo-Generator,”’ the ‘‘ Manufacture of 
Tin Plate,’’ and the ‘‘ Manufacture of the Mazda 
Lamp,”’ were to be shown by courtesy of the 
British Thomson-Houston Company, Limited. 
They were fortunate in having present Mr. Page, 
a representative of the British Thomson-Houston 
Company, who would be pleased to answer their 
questions. There would be an interval be.ween 
each film, during which period those who wished 
woulu have an opportunity to ask questions. 


Making a Turbo-Generator. 

The first film, the ‘‘ Manufacture of a Turbo- 
Generator,’ was then exhibited. This film shows 
the principal operations involved in the manufac- 
ture of a B.T.H. turbo-alternator. The methods 
employed in moulding and pouring the big cast- 
ings are shown in detail; the castings were seen 
in the machine shop, where the planing and bor- 
ing operations were detailed; various processes 
were shown in connection with the building up of 
both the steam and the electrical portions, and 
the complete machine put on test. The film in- 
cluded animated diagrams, illustrating the work- 
ing principles of the Curtise steam turbine, and 
a graphic representation of the power developed 
by a large B.T.H. turbo-generator. 

Mr. W. J. Pavirs asked whether any definite 
decision had been arrived at as to which was the 
better material, nickel or stainless steel, for 
making blading. In answer to Mr. Paulin, it was 
stated that in marine work phosphor bronze was 
largely used, but the whole subject of blading 
materials, including stainless steel, was still being 


investigated. 
Tinplate Manufacture. 

In the second film, the ‘* Manufacture of Tin- 
plate,’”? modern methods of working in an_ elec- 
trically equipped tinplate mill were illustrated. 
The scenes shown include the handling of the 
scrap metal, loading into the furnaces, tapping off 
the molten metal, pouring the ingots, reheating, 
rolling into strips and sheets, doubling, shearing, 
stripping, annealing, pickling and all the various 
operations leading up to the trimming and _polish- 
ing of the finished plate, 

Mr. W. J. Paciin asked if the bar had been 
tested just before being reduced to plate thickness 
would it give a higher tensile test than ordinary 


machined bars, and if it was made of better 
material on account of the thinning process 


later ? 

Mr. V. Sropre replied that to make a very low 
carbon steel it has to be well melted, and the 
quality has to be much better than any mild steel 
in the ordinary way, but the tensile was much 
lower. 


Electric Lamp Making. 

The third film, depicting the elaborate processes 
which are involved in the manufacture of the 
Mazda lamp, was next shown. As the pictures 
are in many cases preceded by animated diagrams 
showing the particular operation to be performed, 
“one was enabled to grasp the functions of the 
various machines. The audience was taken gradu- 
ally through all the operations from the making 
of the glass to the despatch of the finished lamps; 
the central glass stem was built up and fitted with 
its filaments; the glass bulbs were blown, fitted 
with glass tubes, sealed to the filament stem and 
subsequently exhausted. The differences in the 
construction of vacuum and gas-filled lamps were 
clearly indicated, and special care had been taken 
to make the actual operations quite clear on the 
more complicated machines. 

In answer to a question as to why the filament 
in a gas-filled lamp is arranged differently from 
that of a vacuum lamp, Mr. Pace said that as a 
gas-filled lamp has to bear a much higher tempera. 
ture, it is necessary to spiralise the filament. Mr. 
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Page also explained that if an opaque substance 
collects on the inside of the globe there must have 
been some leakage, and although the filament may 
be burning brightly when this substance forms, it 
was not long before the lamp fails. 

Several questions were asked concerning the 
material of which the filaments are made, and the 
manner in which it is drawn into exceedingly fine 
wire. In reply, Mr. Pace gave a brief description 
of the production of filaments, and said that the 
most important wire used in a lamp is that which 
forms the filament, and the production of the tung- 
sten wire was one of the most wonderful of modern 
achievements. No longer is the tungsten powder 
mixed with organic matter and forced through a 
die, but the powder was converted into ductile 
tungsten wire, which was capable of being drawn 
and worked. So simple was this that to-day wire 
was drawn which was only one quarter of the 
diameter of a human hair. It was quite impos- 
sible to begin by casting an ingot of tungsten, 
and elaborate alternative methods have to be em- 
ploved on account of its refractability. 

The ore from which tungsten is made is either 
seelite or wolframite found largely in Aus- 
tralia and the Malay States. This ore is a heavy 
whitish rock, and after grinding passes through 
several mechanical processes in order to separate 
the impurities from certain definite compounds of 
tungsten, until finally tungsten oxide in an ex- 
tremely pure form was obtained in the form of a 
very fine vellow powder. This pure tungstic 
oxide powder was pressed into moulds by hydraulic 
pressure, and was baked for a while at a high 
temperature in an endeavour to make the par- 
ticles stick together sufficiently to permit of care- 
ful handling. The fragile stick, 8 in. or 12 in. 
long by } in. square, was then heated in an atmo- 
sphere of hydrogen by an electric current of some 
1,500-1,600 amperes, and during this process the 
metal powder coagulated, and finally possessed 
the appearance and qualities of a cast ingot of 
metal, and was ready for the commencing stages of 
working into wire. This is accomplished in two 
main stages. In the first place the tungsten rod 
was made red hot, and is pushed in between a 
pair of hammers which delivered 4,000 to 5,000 
blows per minute to the stick. This operation had 
the effect of still further consolidating the grams 
and of producing a lengthening of the rod and 
reduction of the diameter. The rod was succes- 
sively treated in this way through small dies. At 
the end of this series of operations the stick, which 
was originally 8 in. long and } in. square, has been 
hammered to about #in. dia. and 30 ft. long, and 
was now sufficiently small to be submitted to the 
second stage in the production of wire, ’ 

This consists of passing the wire through a suc- 
cession of diamond dies of decreasing diameters 
until the desired size of wire is obtained. It is 
interesting to note that one pencil of wire may 
produce, in final form, some 3 or 4 miles of wire 
ready for making the filament of an electric lamp. 

The little hooks which carry the filament on the 
glass supporting rod were usually made from 
molybdenum, because it was a more flexible and 
easily worked metal. Molybdenum is made into 
wire from the ore ‘ molybdenite,’? which is a 
crude form of molybdenum sulphide in precisely 
the same way as tungsten. 

Another wire which has to be made was that 
used for carrying the current through the glass 
seal from the contact plates in the cap to the fila- 
ment inside the bulb: this wire must form a per- 
fectly air-tight joint with the glass, otherwise air 
will leak into the lamp and destroy the vacuum 
or in the case of a gas-filled lamp the slightest 
trace of air mixed with the inert gas would ruin 
the lamp. 

In the early days platinum was used for this 
joint, but its extremely high price soon set people 
trying to find a substitute, and the first really suc- 
cessful one was made from nickel-iron alloy coated 
with an extremely thin layer of platinum, This 
substitute wire was used for many years until it 
was found that copper could be used to replace 
the thin layer of platinum. To-day this copper- 
coated nickel-iron wire is used almost universally 
for the leading-in wires for lamps. It was made 


by taking a rod of nickel-iron alloy and either 
brazing a tube of copper over it or by electro- 
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depositing a thick layer of copper on the nickel 
iron, the proportion of copper to nickel iron being 
so arranged that the correct co-efficient of expan- 
sion to suit the glass was obtained, 

The copper-coated nickel-iron bar was then 
drawn through draw-plates in the ordinary way 
until the desired size of wire was reached. It 
might seem strange but the soft copper and hard 
nickel-iron draw down together at exactly the 
same rate, and there was no tendency for the cop- 
per to pull over the iron, and the finished wire had 
exactly the proportion of copper to nickel-iron that 
the original rod had, however thin one might draw 
the wire. This copper-coated wire was then made 
red-hot, and passed through a bath of borax, so 
giving it a coating of flux which will enable the 
glass to make a perfect joint with the copper 
when melted together to form the seal. 

Mr. Dunxrorp Situ proposed a hearty vote of 
thanks to the British Thomson-Houston Company, 
and to Mr. Page. This was seconded by Mr. V. 
STosre, and was carried with acclamation. 


Foundry Purchasing.—Ill. 


By Eric N. Simons. 
Monthly Meetings. 

The decision to establish a central buying office 
having been reached, one now comes to a thorny 
question. Does the removal of buying from their 
several hands mean that on the whole, the depart- 
mental heads have lost touch with the work of 
purchasing, and have therefore no further interest 
in it? In a soundly organised firm the reply will 
be in the negative. A scheme that has been put 
into practice in certain foundries is the holding 
of a monthly meeting of departmental managers 
to consider any point in connection with economi- 
cal purchasing that may need attention. The 
buyer, of course, attends thes: meetings. Their 
advantage is this: First and foremost, the buyer 
is enabled to receive reports on any raw materials 
or other supplies that have heen either tried out 
or purchased. He is able to compare the experi- 
ences of one department with those of another, 
and often, through meeting face to face in this 
way, one manager is able to show another just 
where he has gone wrong in his handling of the 
goods, and how he may get better results. When 
the managers seldom met each other and the 
buyer, the tendency was for them to bleme the 
goods for faults that really lay in the treatment 
they received. But if one man has secured the 
proper resulis from geods exactly the same as 
those received by the other, the Fact is discovered 
at these meetings, and explanations take place. 

Secondly, the buyer is able to indicate to the 
producing departments his impressions as to the 
coming rise or fall in prices for particular 
materials, and to suggest to them e:ther the order- 
ing of big stocks while prices are low, or the 
economical use of existing stocks, so that more 
reed not be ordered until prices have fallen. 
Thirdly, he is able to show them good reasons for 
changing a source of supply, for ordering more 
than they have actually requisitioned at a par- 
ticular moment, for delaying the delivery of this 
commodity or that. Fourthly, all parties are able 
to discuss advantageously such matters as more 
economical storage, speedier delivery arrange- 
ments, more systematic requisitioning of supplies, 
more frequent interchange of materials; in short, 
all those points of detail (which often mean big 
savings) that can arise in establishments of any 
siz. Fifthly, there is the advantage that the 
departmental managers retain a lively interest in 
the buying for the business, look at it from a less 
personal and more general point of view, and are 
able to see for themselves how, every month, 
economies of no mean order are being effected by 
centralised buying. Other advantages more or 
less suggest themselves, and it should be open to 
the various participants in these meetings to 
bring up for discussion any matter that seems to 
them deserving of attention, so long as it affects 
either the purchasing or storing sides of the 
business. 

Of course, in establishing the central buying 
department, many matters of detail will have to 
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be worked out. For example, whether orders for 
such goods as the departments have power to 
choose for themselves shall be issued by them 
direct, or whether—though the supplier or product 
is chosen by the departments—the requisition 
shall nevertheless be sent to the buyer, from whose 
office the actual order will be issued. The writer 
has no hesitation in declaring the second to be 
the better arrangement, since it preserves the 
liberty of choice of the department, yet retains 
for the buyer his status, which, from a bargaining 
point of view, it is essential he should retain. 

Again, a point that will come up for settlement 
is whether, in these instances of departments 
choosing the suppliers for technical materials, the 
representatives of supplying firms shall call upon 
the buyer or upon the departmental manager con- 
cerned. The argument advanced in favour of the 
second course is that often the buyer is out of 
town, in the works, or somewhere where he is not 
readily accessible. Yet technical orders need 
immediate and intricate discussion with those who 
understand the appropriate technicalities. For 
the representative of a supplying firm to have to 
turn away because the buyer was absent or could 
not see him would mean a great loss of time to 
both supplying firm and department needing the 
supplies. It would be better, surely, it is sug- 
gested, for the representative to go straight to 
the manager or engineer, and talk business with 
him. 

Of course, it is absurd to assert that salesmen 
should never see the technical men who need their 
goods. As has been pointed out, the buyer cannot 
have at his finger ends every conceivable trade, 
and must at times rely upon the experience of 
qualified men in other departments. Therefore, at 
some time or other in the course of negotiations, 
engineers or managers will have to meet salesmen 
and thrash things out with them. But the 
important thing is not to isolate works and 
foundry managers forcibly from contact with out- 
side suppliers, but to see that the authority and 
position of the buyer are not weakened. What- 
ever his business, the salesman should always be 
instructed to visit the purchasing office first. On 
no account should he be allowed to walk straight 
through the offices to the works manager or foundry 
manager or departmental chief concerned, how- 
ever well he may know him. He should be made 
to recognise the central buying office as his first 
port of call. It is the buyer’s task to take him 
along to a colleague, if necessary; if absent, he 
will have an assistant in charge, who will fulfil 
the same obligation. Even though an office-boy 
deputed by the purchasing department takes the 
salesman to the office of the technical man, more 
will he gained in the long run than by letting him 
wander along unattended. He will realise that the 
buyer cannot be ignored. Again, although it may 
he fully understood by the works or foundry 
manager that he alone has power to decide what 
particular machine or commodity of a certain 
character shall be ordered, he should never reveal 
this to the salesman, but should always suggest 
that hefore the final decision can be reached he 
must talk it over with the buyer. What should be 
grasped is that the need is not to glorify a par- 
ticular individual who happens to be the firm’s 
buyer, but to strengthen his position so as to 
strengthen his hand when negotiating. Salesmen 
exchange confidences regarding buyers of different 
firms, and nothing is worse, from the point of 
view of economical buying, than for the repre- 
sentatives of suppliers to gain the impression that 
the purchasing official is a mere figure-head whose 
authority does not extend beyond the confines of 
his own office. 

The above are examples of two points of detail 
in the co-operation of departments with the 
central office that are likely to crop up. If they 
are faced in the spirit of putting the interests of 
the organisation before that of its individual 
members, they can be overcome without trouble. 
It is only when jealousies and spites are allowed 
to cloud the issues that friction and inefficiency . 
creep in. Having appointed a buyer, it is the 
management’s task to see that his efforts are not 
thwarted. This does not mean that autocratic 
tnterferences are necessary, but only that no oppor- 
tunity should be lost of keeping attention focussed 
en the firm’s prosperity as the main desideratum. 
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A Study of Iron Melted in the Cupola.* 


By R. E. Wendt and J. P. Walstead, Lafayette, Indiana. 


Cupola operation offers many problems. The 
difficulty of visual observation of the reactions 
during melting and the wide variation in cupola 
management has led to many conflicting opinions 
as to what happens in the cupola when the charge 
is being melted. Much of the information. pub- 
lished is based upon scientific facts. When, 
however, one considers the large number of vari- 
able factors and the difficulty of checking or 
controlling them, it is not surprising that 
foundrymen cannot agree. 

Steel making in the open hearth furnace can 
be controlled and uniform steel can be produced 
hy checking the refining process while it is in 
progress. This is not true in melting grey cast 
iron in the cupola. Calculations can be made be- 
fore charging the cupola, and a certain amount 
of control accomplished in this way, but once 
the charge is made up and the blast turned on, 
the foundryman must take what he gets at the 
spout. 

Several investigators have published the results 
of researches on this subject. Among these is 
Belden of the Bureau of Mines. Belden located 
the melting zone in the cupola at that portion 
of the shaft where the lining most rapidly wore 
away. In arriving at this conclusion he made 
use of the analysis of the gases found at various 
zones in the cupola and also the temperatures. 
The work of Belden was ably done and a valuable 
addition to the literature, even though later 
work proved his conclusions to be erroneous. 
While the wearing away of the lining undoubtedly 
indicates the zone of highest temperature, there 
can be no doubt that temperatures high enough 
to melt iron are found much higher in the shaft. 

Grennan made use of windows set in the side 
of a small cupola in order to observe the pro- 
gress of the melting. In this way he was able to 
prove conclusively that much iron is melted before 
it reaches the theoretical melting zone. Later, 
by means of the same ingenuous arrangement, 
Grennan observed the melting of steel scrap in 
the cupola. 

Dr. R. Moldenke used Cuban pig-iron in a 
charge of.iron and proved by the analysis of 
the resulting metal that several charges in a 
cupola will mix. The purpose of Moldenke’s ex- 
periment was to study the cupola operating with 
the mixture changing during the heat. KE. J. 
Lowry, in discussing Moldenke’s work, stated 
that the mixing of charges in the cupola is due 
to piling of charges on each other on the hearth 
and not to uneven melting. He also stated that 
by tapping out one transition tap of metal all 
mixed metal will be drawn off. In view of the 
results obtained by Moldenke, Lowry’s statements 
seem to not be justified. 

The commonly accepted belief that an extra 
charge of coke between charges of varying com- 
position is enough to keep the two charges 
separated has never been proved, and for that 
reason is open to question. 


Experimental Work at Purdue University. 


The research discussed in this paper was under- 
taken with the idea of gaining some information 
on the subject of cupola operation. During an 
experimental heat consisting of only one charge 
of iron it was found necessary to use a cover 
charge of coke to retard the blast. Without this 
cover charge the blast passed through under low 
pressure and so rapidly that most of the heat 
passed out with the gases. In order to further 
retard the blast a few large flat pieces of pig- 
iron and large pieces of scrap were piled on top 
of the coke. This cover charge of iron was 36 in. 
above the melting zone in the 27-in. cupola, vet 
when the bottom was dropped it was found that 
much of the cover iron had melted. Several large 
pieces of scrap had entirely melted, while several 
pigs of thick section were as much as one-third 
melted. After this occurrence no reason was 


* A Paper read bsfore the Detroit Convention of American 
Foundrymen’s Association. The authors are on the staff of 
Purdue University. 


seen for believing that all melting takes place at 
that zone where the lining wears away most 
rapidly. 

With all the evidence presented it seems likely 
that there may be some variation in the composi- 
tion of a regular grey iron heat from the first 
to the last of the heat. It would be of some 
value to know how this uneven melting affects 
foundry practice. 

T.—Log of Heat. 


Blast On 2.18 
Pig. Serap. 
Charges. Per cent. — Per cent. 

l 0 100 

2 50 

3 

50 5O 

5 dO 50 


The regular grey iron heats used for class 
demonstration were used to obtain specimens for 
this problem. These heats were made up of four 
to six charges of 500 Ibs. each. In these heats 
the first charge is usually made of return scrap 
and sprues and is cast into sash weights and 
paper weights. This is done to get rid of the 
large amount of return scrap that naturally 
accumulates in a school foundry. The remaining 
charges are 50 per cent. scrap and sprues and 
50 per cent. pig-iron, which analyses out at C, 


Il.—Analysis of Heats. 


Tap Cc Ss | Si P Mn 
per cent.) per cent. |per cent.) per cent. | per cent. 


HEAT] No. 1. 


1 3.27 0.079 2.26 0.854 0.401 
2 3.41 0.081 2.45 0.637 0.402 
3.41 


0.071 2.5 0.585 0.445 
3.46 0.058 2.46 0.660 0.452 


HEAT] No. 2. 
3.38 0.086 
3.40 0.072 
0.087 


0.682 0.382 
.16 0.599 0.431 
0.653 0.443 
3.31 0.076 .29 0.684 0.44 
3.38 0.076 .24 0.736 0.423 


2 
2 
2 
2 
2 
HEAT) No. 3. 
9 
2 
2 
2 
2 
2 


3.18 0.074 20 0.956 0.342 
2 3.12 0.061 42 0.740 0.329 
3 3.27 0.071 39 0.709 0.332 
4 3.30 0.077 41 0.760 0.407 
5 3.31 0.063 41 0.650 0.424 
6 3.31 0.057 72 0.658 0.442 


HEAT} No. 4. 


1 3.31 0.074 92 0.614 0.326 

2 3.29 0.058 33 0.650 | 0.368 

3 3.40 0.079 52 0.670 0.385 

4 3.41 0.070 88 0.618 0.427 

5 3.44 0.060 93 0.621 0.447 
HEAT 


3.31 0.074 
3.35 0.069 
0.075 
3.45 0.072 
0.072 


.23 0.737 0.322 
.26 0.713 0.345 
-46 0.713 0.345 
0.626 0.372 
-58 0.658 0.372 


Az 


w 


w 


3.71; Si, 3.0: Mn, 0.53; S, 0.034, and P, 0.536 
per cent. This iron is cast into the various pieces 
used by students as exercise in machine shop 
practice. 

The cupola is 27-in. dia., 90-in. from the tap 
hole to charging door. The tuyeres, six in num- 
ber, are 10 in. above the sand bottom. The 
tuyere ratio is 1 to 4.5. The blower is of the 
positive pressure type. A mild blast 6- to 7-oz. 


pressure was used in these investigations. 
Table No. 1 gives the log of a heat used in 
These figures are 


the research and is typical. 
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presented in order to give an indication of the 
rate of melting. 

In the demonstration heats approximately 
500 Ibs. of metal are drawn off at each tap. The 
iron is poured by means of 75-lb. ladles filled at 
the receiving ladle. The receiving ladle is not 
used as a mixing ladle but it is emptied after 
each tap. 

In these heats the blast is started with the 
tap hole open, the first iron being allowed to 
run out. When the iron appears hot enough to 
prevent freezing up at the tap hole, the furnace 
is plugged and the iron allowed to pile up on 
the hearth. 

It will be seen from Table I that the first iron 
appeared at the spout seven minutes after the 
blast was started. Approximately seven minutes 
elapsed between taps. With taps of 500 Ibs. this 
gives a melting rate of a little over over 2 tons 
per hour for the 27-in. cupola. 


Il.—Physical Test Results of Bars. 


Transverse Strength, Deflection, Hardness, 
pounds, in inches, Brinell Scale. 


HE\AT No.} 1. 
Tap.| Barl. | Bar 2. | Bar 1. | Bar 2. | Bar 1. | Bar 2. 


l 2.430 | 2.220 | 0.105 | 0.093 187 179 
2 2,235 | 2,340 0.115 | 0.140 179 163 
3 2,290 | 2.310 0.120 | 0.120 149 170 
4 2,135 | 2,220 0.099 | 0.100 179 162 
HE!\AT 2. 

l 2,225 | 2,350 | 0.105 |} 0.112 | 163 170 
2 2,235 | 2,090 0.110 | 0.110 159 153 
} 1,960 | 1,910 0.109 | 0.098 140 131 

1,925 | 2,010 0.100 | 0.078 149 156 
5 1,820 | 2,320 0.085 | 0.106 156 159 


HE AT 3. 


1 2,390 | 2.455 0.112 | 0.113 179 192 
3 2,090 | 1,830 0.106 | 0.086 149 149 
7 1,955 1,960 0.1038 | 0.101 143 143 
4 1,825 | 1,975 0.114 | 0.110 131 134 
5* | 1,945 | 2,295 0.110 | 0.120 126 121 
6 2,240 | 1,945 0.112 | 0.098 143 137 
HE AT No.| 4. 
2,470 | 2,790 0.106 | 0.132 196 196 
2 2,075 | 1,925 0.130 | 0.101 149 156 
: 1,925 | 2,260 0.100 | O.117 131 126 
4 2,020 | 1,840 0.108 | 0.100 149 89* 
5 1,890 | 2,135 | O.11L | 0.120 156 143 
HE AT No.| 5. 
1 1,915 | 2,000 0.091 | 0.086 163 179 
2 2,225 | 2,125 0.124 | O.117 170 170 
3 2,230 | 2,195 0.135 | 0.107 143 149 
4 2,020 | 2,010 | 0.111 | 0.121 156 166 
5 2,400 | 2,433 0.142 | 0.116 143 170 


* Spongy at centre. 


To obtain specimens for this investigation one 
pair of test bars, 1 in. x 1 in. x 14 in., was 
cast from each tap during the five heats. After 
shaking out, they were cleaned with a wire brush 
and tested without further treatment. Physical 
tests were transverse, deflection and hardness 
(Brinell). The transverse testing was done on a 
Reihle Brothers’ testing machine on supports 
12 in. apart. The load was applied according to 
the A.S.T.M. specifications as found in the 
A.S.T.M. year book of 1924. All bars were 
tested with the cope side uppermost. The 
Brinell hardness specimen was cut from the frac- 
tured bar near the fracture, the impression being 
made at the centre. This, of course, is the softest 
part of the specimen and the part most subject 
to sponginess. However, the conditions affecting 
the quality of the iron at the centre are more 
constant and the centre position was chosen for 
that reason. Table TIL gives the results of 
physical tests. 

One-half of each test bar was drilled through 
from top to bottom and shavings from duplicate 
bars mixed. The analyses of these shavings were 
taken as the analysis of the tap from which the 
bars were cast. Table IL gives the results of 
these analyses. 

It was impossible to determine the composition 
of the serap, but the analysis of the first tap 
should give at least an approximation of — the 
composition. 


NoveMBER 18, 1926. 


The figures in Table I show a gradual increase 
in carbon from the first to the last of the heat; 
that sulphur gradually decreased during the heat; 
that an increase in silicon content took place as 
the heat progressed; that phosphorus content 
remained practically constant throughout the 
heat; and that manganese increased towards the 
last iron. 

As the carbon, manganese and silicon content 
was somewhat higher in the pig-iron than in the 
scrap, the results show that the last iron contains 


IV.—Results of Tests on Commercial Cast Tron. 
HEAT No. 1. 


Size of charge .. .. 5,060 Ibs. 
Return scrap .. 710, 
Coke between charges 80 ,, 
Height of tuyeres above sand bottom - 18 ins. 
Analysis. First of heat. Last of heat. 

C (total) 3.040 

Si 2.050 1.870 

oe 0.537 0.685 

Mn oe oe oe 0.377 0.406 

Physical tests. First of heat. Last of heat. 

Transverse (lbs.) 2,425 2,800 
Deflection (ins.) 0.127 0.134 
Tensile (tons per sq. in.) .. 7.9 11.5 


HEAT No. 2. 


Size of charge .. 5,245 Ibs. 


Foreign scrap .. 2,850 ,, 
Coke bed as wi 425 ,, 
Analysis. Middle of heat. Last of heat. 

C (total) it 3.060 3.110 

S oe 0.121 O.116 

Si 1.690 1.450 

P 0.600 0.603 

Mn 0.407 0.368 

Physical tests Middle of heat. Last of heat. 
Transverse (Ibs. ) 2,800 2,900 
Deflection (ins.) : 0.129 0.128 
Tensile (tons per sq. in.) .. 10.7 12.3 

HEAT No. 3. 

Size ot charge 4,500 Ibs. 
Return scrap .. “a HOO ,, 
Analysis, First of heat. Last of heat. 

C (total) ae as 3.160 2.920 

Si 1.900 1.590 

Mn 0.457 0.390 


Physical tests. First of heat. Last of heat. 


Transverse (Ibs.) 2.350 3,100 
Deflection (ins.) 0.107 0.135 
Tensile (tons per sq. in.) .. 9.6 12.3 


a higher proportion of pig-iron than would be 
expected from the mixture charged. The same 
inference can also be drawn from the results of 
the analysis for sulphur, as the sulphur content 
of the pig-iron was somewhat lower than the 
scrap. 

These results indicate that the small scrap is all 
melted and removed from the furnace before the 
pig-iron of the last charge is melted. The sprues 
and light scrap which make up a considerable por- 
tion of every heat in commercial practice will be 
found mixed with the iron of charges lower in the 
furnace. The first tap will contain almost all 
scrap iron, while succeeding taps will contain 
increasing percentages of pig-iron. The last tap 
will contain little or no light scrap. 

In view of the foregoing it is recommended that 
the first tap be cast into such castings as will be 
satisfactory if made from all scrap iron, while 
castings requiring a large proportion of pig should 
be saved until the last and be cast from the last 
one or two taps. 


1 
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BLACKING, 
PLUMBAGO, 
CORE GUM, 
WHITE DUST, 
COAL DUST. 


Manufacturers of 


FOUNDRY EQUIPMENTS 


ESTABLISHED 1863 


Telephone : 
21 PENISTONE. 


Telegrams : 
PENISTONE.” 


LADLES, CUPOLAS, 
FIRE BRICKS, 
NE FLUX 
CLEANERS, ph Write for Illustrated Catalogue 
BRUSHES, on Blacking and _ Foundry 
CORE ROPES. 
WIRE BRUSHES, | BUCKETS, Requisites, also for our latest 
BELLOWS, SPADES, Etc. Price List... 


Fill 


SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes. | FORGINGS of every description. | BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, tia. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 
CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 


Established 1872. Telegraphic Address: “‘ Steel, Glasgow.” 
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The STEEL COMPANY OF SCOTLAND, tz. 
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Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 
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Established 1872. Telegraphic Address: “* Steel, Glasgow.” 
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In addition to the samples cast in our University 
foundry, samples were obtained from a small com- 
mercial foundry. This foundry is a small shop, 
but enjoys a very good reputation for manufac- 
turing high quality grey iron castings. 

Analysis of these samples showed a variation at 
various stages of the heats. No analysis of the 
scrap or pig used in making these castings was 
available. The transverse test was made on the 
l-in. x l-in. bar 14 in. long, cast vertically and 
tested on supports 12 in, apart. Tensile tests 
were made on bars 1} in. round cast vertically and 
then machined to 1} in. round at the centre. The 
bars were not rattled or treated in any way after 
casting. These tests are not standard, but as only 
the comparison between the various stages of the 
heat was required, they served very well to obtain 
values for comparison. The results obtained are 
shown in Table IV. 

Tt can readily be seen that the iron cast in these 
three heats varies somewhat in composition as 
well as physical properties at different parts of 
the heats. 


Trade Talk. 


THE WELL-KNOWN FIRM of W. E. Cary. Limited, of 
Redbank, Manchester, have recently commenced a new 
department for the manufacture of grey iron castings. 

/ICKERS, LIMITED, have received an order from 
Bibby Bros. & Company to equip the motor vessels 
“ Dorsetshire ’’ and “ Somersetshire’’ for service as 
Government transports. 

Gent & Company, Limirep, Faraday Works, 
Leicester, amongst other orders have been instructed 
to instal in the new Legislative Government Buildings 
at Delhi, India, a complete system of Pul-syn-etic 
clocks. 

MEMBERS OF THE Yorkshire and Derbyshire branches 
of the Institution of Quarry Managers, who have been 
meeting in Sheffield, spent an interesting time on 
November 4 visiting the works of Hadfields, Limited, 
and Samuel Osborn & Company, Limited. 

THe AUTOMATIC AND ELEcTRIc FURNACES, LIMITED, 
Klecfurn Works, 173-175, Farringdon Road, London, 
E.C.1, announce that they have available for the use 
of Engineering Societies and other technical Associa- 
tions a complete series of lantern slides, illustrating 
electric furnaces or for hardening, tempering, carburis- 
ing and annealing ferrous and non-ferrous metals. 

Tue Oerttkon Company has just received an impor- 
tant order for 22 electric locomotives for heavy duty 
for the Spanish Northern Railway, this contract being 
secured in the face of keen competition on the part of 
the leading European and American locomotive 
builders. The Spanish Northern Railway Company 
operates a large system in the North of Spain, which 
extends from Madrid on one side to the east coast on 
the other side. This company has now started to 
electrify the lines radiating from Barcelona: the first 
sections to be taken in hand are the Barcelona-Man- 
resa line in the direction of Lérida-Saragossa, and the 
line to San Juan de las Abadesas in the Pyrenees, 
from which the transpyrenees railway to Aix-les- 
Thermes in France branches off at Tripoli. The current 
system adopted is the same as that on the neighbour- 
ing French Midi Railway, i.e., 1,500 volts D.C. at 
overhead line The locomotives ordered are intended 
for hauling goods trains and for dealing with ordinary 
passenger traffic as well as express service. The 
trailing load will be 1.200 tons, and the maximum 
speed 56 m.p.h. In order to cope with these duties, 
the locomotives are to be built for an output of 
2,040 h.p. at about 20.5 m.p.h. This corresponds to 
a tractive effort of 16.7 tons (one-hour rating) and 12.3 
tons (continuous rating). The locomotivés will be 
designed for regenerative braking for use during 
down-grade operation. The locomotives are of the 
C+C type and carried by two six-wheel bogies 
coupled together, the diameter of driving wheels 
being 4 ft. 3 3/16 in. (1,300 mm.). Each axle is 
driven by one motor, through reduction gear, with a 
ratio of 1 to 4.93, disposed on one side. The motor 
is arranged for ‘“ tram’”’ suspension. The weight ot 
locomotive is 90 tons, corresponding to the permissible 
axle pressure of 15 tons. 


Mr. A. K. Witson has joined the board of the 
Parkgate Tron and Steel Company, Limited, in the 
place of the late Mr. C. P. Markham. Mr. Wilson 
is governing director of Spear & Jackson, Limited, 
Aetna Works. Sheffield. and also a director of Joseph 
Rodgers & Sons, Limited, the well-known cutlers. 
The other directors of the company are Mr. Douglas 
Vickers, Sir Wm. B. M. Bird, Mr. A. Willis Dixon, 
and Mr. P. W. Fawcett. 
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Company Reports. 


Siemens Brothers & Company, Limited.—Interim 
dividend, 23 per cent. actual, less tax. 

Guest Keen and Nettlefolds, Limited.—Interim divi- 
dend, 5 per cent. on ordinary shares, free of tax. 

Stanton Ironworks Company, Limited.—Interim 
— on ordinary shares, 4 per cent., actual, free 
of tax. 

Alien-Liversidge, Limited.—Preference dividend, 6} 
per cent. per annum (less tax) for six months ended 
October 31. 

W. T. Henley’s Telegraph Works Company, Limited. 
—Interim dividend on ordinary shares, 1s. 6d. per 
share, or 75 per cent., less tax. 

George M. Callender & Company, Limited.—Balance, 
£6,748; brought forward, £483; total, £7,231; usual 
dividends at 6 per cent. on preference and 10 per 
cent. on ordinary; further division of profits of two- 
thirds to preference shareholders and one-third to 
ordinary shareholders, making total dividend on pre- 
ference 10 per cent. and 20 per cent. on ordinary 
shares; general reserve, £2,500; carried forward, 


£657 


Contracts Open. 


Alexandria, Egypt, December 2.—Four centrifugal 
pumps, mechanical filters, electric motors and acces- 
sories, for the Ministry of the Interior. The Depart- 
ment of Overseas Trade, 35, Old Queen Street, London, 
S.W.1. (Ref. A.X. 3,764.) 

Dublin, November 25.—526 pairs finished cast-steel 
solid-spoke wagon wheels, complete with axles and 
tyres, and 148 steel disc wheel centres, for the Great 
Southern Railways, Ireland. The Company’s Stores 
Superintendent, Inchicore, Dublin. (Fee 2s. 6d. for 
each tender form.) 

Dublin, December 9.—(26a) Brass fittings for water ; 
(268) ditto for gas; (115) brass sheet, wire, etc. ; 
(112) copper rods; (115) copper sheet and wire; (23) 
galvanised roofiing and sheet zinc; (161) lead, sheet, 
pipe, ete., for six months, for the Great Southern 
Railways Company. The Stores Superintendent, G.S. 
Railways, Inchicore, Dublin. (Tender forms, 6d. for 
each section.) 

Dublin, December 9.—(101 Axles, crank, for, locos. 
and tenders; (102) axles, straight, for locos. and 
tenders; (103) axles, straight, for carriages and 
wagons; (108) booms, steel, for locos.; (15) bolts, 
nuts, rivets and washers; (11) castings, malleable; 
(110) ditto, steel; (152) ditto, iron (signal); (20) 
files; (151A) iron bar, cable, for train coupling; (19) 
locks; (15a) nuts, hex., black and bright; (143) point 
rodding, channel iron; (116) rivets, steel, for boilers ; 
(14) screws and split pins; (20) steel, tool; (106) 
steel, spring; (116) steel plates for boilers; (123) steel 
plates, sheets, angles, etc.; (146) steel, high speed; 
(29) tubes, iron, and fittings; (104) tyres, steel, for 
locomotives and tenders; (153) tubes, weldless steel ; 
(304) wire; (308) wirework, for six months commenc- 
ing January 1, 1927, for the Great Southern Railways 
Company. The Stores Superintendent, General Stores 
Department, G.S. Railways, Inchicore, Dublin. 
(Tender forms 6d. for each section.) 

Hastings, November 30.—Two sets of complete 
equipment of a pumping plant, for the Corporation. 
Mé¢. G. Midgley Taylor, of J. Taylor & Sons, Caxton 
House, Westminster, S.W.1. (Fee £5. returnable.) 

Johannesburg, December 11.—200 2!-in. hydrants, 
230 sluice valves assorted, 50 3-in., 150 4-in., 25 6-in. 
and 5 9-in. (Contract No. 710), for the Municipal 
Council of Johannesburg. The Department of Overseas 
Trade, 35. Old Queen Street, London, S.W.1. (Ref. 
A.X. 3,783.) 

Johannesburg, December 17.—Tender No. 909, 49 
tons of round copper bars for firebox stays, etc., for 
the South African Railways amd Harbours. The De- 
partment of Overseas Trade (Room 47), 35, Old Queen 
Street, London, S.W.1. (Ref. A.X. 3,780.) 

Waikaremoana, New Zealand, February 1.—Pen- 
stock gates and one drain-valve, all complete, with 
operating mechanism, guides, bolts, etc., for the 
Public Works Department, New Zealand. The De- 
partment of Overseas Trade (Room 50), 35, Old Queen 
Street, London, S.W.1. 


Mr. D. R. Macponatp, who has been appointed 
manager of the Jarrow Yard of Palmers Shipbuilding 
and Tron Company, Limited, is well known in ship- 
building circles. He served his apprenticeship with 
Wm. Denny and Bros., Dumbarton, leaving there for 
Harland & Wolff, Belfast, where he remained for a 
short time. He was manager for Sir W. G. Arm- 
strong, Whitworth & Company at their Walker Yard 
previous to accepting the post of general manager 
with Wood, Skinner & Company, Pelaw, where he 
remained until the closing of the yard. 


g 


NoveEMBER 18, 1926. THE FOUNDRY TRADE JOURNAL. 449 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD © Co., Ltd. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams : “ LOWOOD, DEEPCAR.” 


By which Wheels or Pulleys of any description or size from 3 inches to 
upwards of 20 feet diameter can be made. 


GHE MOST COMPLETE & EFFICIENT 
MACHINE HITHERTO INTRODUCED 
TO ENGINEERS. 


All Machines warranted to Mould 


with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


W™. WHITTAKER & SONS, Ltd. 


SUN IRON WORKS OLDHAM. 


SILICA 


THE STEELFOUNDER’S SAND 


SEND YOUR ENQUIRIES TO 


SYDNEY EVANS, 9, BUSH LANE, CANNON STREET, E.C.4. 
Or to REID & RENNIE, 156, ST. VINCENT STREET, GLASGOW. 
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YRON AND STEEL MARKETS. 
Pig-lron. 


MIDDLESBROUGH.—Although the coal dispute 
still drags its weary length of protracted conferences 
and endless discussions, the general feeling in the 
Cleveland iron trade inclines to a more optimistic 
view of the position, and with miners flocking back 
to the pits in thousands daily, it appears more and 
more evident that a final settlement may now be 
within immediate distance. It is, indeed, considered 
possible that the Durham pits will be producing this 
week. Should this hope be realised, it will be pos- 
sible for some of the blast furnaces to restart by the 
beginning of December, though regular working will 
be out of the question much before Christmas. The 
first business will be to get the coke ovens into con- 
dition, and this should not take more than about a 
week. At present everything is more or less in sus- 
pense, for nobody who can avoid it wants to discuss 
business in conditions of such uncertainty. At last 
week’s market Cleveland iron quotations were un- 
changed as follow:—No. 1, 125s.; No. 3 G.M.B.. 
120s.; No. 4 foundry, 119s.; and No. 4 forge. 
118s. 6d. per ton. Continental No. 3 is now quoted 
up to 100s. per ton c.i.f. Middlesbrough. 

Stocks of hematite of ordinary brands on Tees-side 
are practically exhausted, though a small tonnage 
of off-grade quality may still be bought, for which 
92s. 6d. per ton is quite a nominal figure. On the 
North-West Coast the position is about the same, with 
quotations as previously noted. 

LANCASHIRE.—Foundry pig in this locality con- 
tinues increasingly scarce, and even offers of Con- 
tinental iron are less frequent. For delivery in this 
area, limited parcels of Scottish iron have been quoted 
at £6 17s. 6d. to £7 per ton, with £7 10s. mentioned 
in connection with one particular lot. Middlesbrough 
No. 3 is also in the neighbourhood of £7, with East 
Coast foundry iron at £6 12s. 6d. 

THE MIDLANDS.—Offers of Cleveland iron in this 
district. are necessarily limited in number, the price 
ruling about £6 15s. 6d. per ton, delivered here. 
There is a considerable amount of Continental iron 
coming into the Black Country against earlier con- 
tracts. New business is still being hooked for de- 
livery December/January at the price of about 
£5 12s. 6d. per ton, delivered stations here. There 
have been transactions in Swedish coke foundry pig- 
iron, and the price is round about £6 10s. per ton 
delivered, at which figure it is possible to get limited 
supplies of No. 4 Scotch iron. 

SCOTLAND.—Here, again. the prevailing scarcity 
of foundry pig is in an acute stage. with prices un- 
changed at 115s. to 120s. for No. 3 quality at fur- 
naces, consumers only buying smal] lots for their 
immediate requirements. There is no demand for 
Middlesbrough iron, and Continental foundry is scarce 


and firm in price, as much as 90s. being asked f.o.t. 
Grangemouth. 


Finished Iron. 


For the present. the manufacturing branches of the 
industry are but poorly employed, and it must be 
some time yet before production is satisfactorily re- 
sumed at the mills and forges. At last week’s 
Birmingham market only small parcels of best-quality 
bars were on offer, the present quotation ruling round 
about £16 per ton. It would appear that there is 
little prospect of further forges being put into com- 
mission until] fuel supplies are fully restored. Mean- 
while, most of the iron being consumed locally is of 
Continental origin, and there is still good business 
passing for No. 3 quality. Delivery is promised at 
the present time in about eight to twelve weeks, and 
present quotations are round about £7 per ton 
delivered works locally. 


Steel. 


The early termination of the fuel scarcity now 
almost assured in the immediate future will be especi- 
ally welcome in the steel trade, which, during the last 
few weeks, has been getting more and more tied up. 
Antwerp has been congested, and deliveries have been 
more frequently delayed. In some cases they are re- 
ported to he a couple of months overdue. The result 
has been that some of the re-rolling mills have been 
brought to a standstill for want of supplies. The 
steady advance in prices, though not surprising under 
all the circumstances, has hindered business, as users 
have been forced to be most cautious recently, and 
no one wanted to be overloaded with materials bought 
at peak prices. Consumers of tinplates are finding 
themselves short for near dates, and have been rushing 
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into the market to cover themselves. The result is 
that prices have been advancing daily, as much as 
26s. 6d being paid for coke tins for quick delivery, 
net cash, f.o.b. Wales. 


Scrap. 


In most of the markets for scrap metal south of 
the Tweed business continues very quiet, but in Scot- 
land there is still a demand for special classes, such 
as heavy machinery cast-iron scrap in pieces not 
exceeding 1 cwt. and heavy ordinary cast-iron scrap 
to the same specification. The prices are 85s. and 
77s. 6d. per ton respectively. With the depleted 
stocks of pig-iron, foundries are using a bigger per- 
centage of these classes, and the demand is good 
and likely to remain so for seme time yet, as, even 
with the coal settlement in sight, it will be some 
weeks before the blast furnaces are able to manufac- 
ture and deliver pig-iron at reasonable prices. Old 
cast-iron railway chairs also remain firm, and there 
is now a little scarcity. Various lots have been dis- 
posed of to foundries recently at as high as 83s. 6d. to 
84s. per ton. Light cast-iron scrap 1s not so much 
sought after, and the price remains around 57s. 6d. 
to 60s. per ton. 


Metals. 


Copper.—Renewed depression of values has been 
again the predominant feature in the market for stan- 
dard copper. due in part to lack of interest on behalf 
of leading operators, with the result of depreciating 
quotations to some extent. It may be, of course, that 
the quantity of second-hand material available is affect- 
ing the position, and that when this has been disposed 
of the Exporters’ Association may be able to assert its 
influence, particularly when buying assumes more 
normal aspects. 

Official closing prices of standard copper have been 
as follow :— 

Cash: Thursday, £57 10s. to £57 12s. 6d.; Friday, 
£57 12s. 6d. to £57 15s.; Monday, £57 15s. to 
£57 17s. 6d.; Tuesday. £57 12s. 6d. to £57 15s. ; 
Wednesday, £57 12s. 6d. to £57 15s. 

Three Months: Thursday, £58 7s. 6d. to £58 10s. ; 
Friday, £58 10s. to £58 12s. 6d. : Monday, £58 12s. 6d. 
to £58 15s.; Tuesday, £58 10s. to £58 12s. 6d.; Wed- 
nesday, £58 10s. to £58 12s. 4d. 


Tin.—Movements in standard cash metal of late 
have developed some signs of irregularity, although 
values have again recovered to something like £10 
in advance during the past week. The figures of the 
October statistics, however, were considered satisfac- 
tory enough in spite of an increase of 562 tons in the 
visible supply to 14,369 tons. The highest points were 
recorded at the opening on November 4, when the 
demand for near tin became more active, the cash 
price being lifted several pounds. 

Official closing prices ‘of standard tin have been as 
under :— 

Cash: Thursday, £309 5s. to £309 10s.; Friday, 
£310 15s. to £311 5s.; Monday, £311 to £311 10s. ; 
Tuesday, £313 10s. to £314; Wednesday, £315 10s. 
to £316. 

Three Months: Thursday. £298 10s. to £298 15s. ; 
Friday, £299 15s. to £300: Monday, £301 10s. to 
£301 15s.; Tuesday, £302 5s. to £302 15s. ; Wednesday, 
£301 15s. to £302. 


Spelter.— With regard to this metal, a trade circular 
states: Prices have given way under the influence of 
some fairly consistent selling and realisation by tired 
holders. No doubt the slow demand on the part of 
consumers in this country, consequent on the con- 
tinued deadlock in the coal industry, has contributed 
largely to the prevailing weakness. At the same time, 
conditions have been quiet on the Continent, and the 
buying there has been of disappointingly small 
dimensions. 

The following are the week’s prices :— 

Ordinary : Thursday, £33 10s.; Friday, £34; Mon- 
day, £34; Tuesday, £33 16s. 3d.; Wednesday, 
£33 12s. 6d. 


Lead.—The market for soft foreign pig continues 
unsettled, and after showing some improvement the 
price relapsed again sharply under free forward sell- 
ing, attributed to the short interest, while the demand 
from consumers has continued disappointing. The 
fall was regarded as a little overdone, for the low 
price attracted some buying, and a moderate recovery 
took place. 

The week’s prices are appended :— 

Soft foreign (prompt): Thursday, £29 5s.; Friday, 
£29 10s.; Monday, £29 11s. 3d.; Tuesday, £29 5s. ; 
Wednesday, £29 5s. 
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USE Some of the largest and most 
important foundries in the Country 
have completely adopted STERLING 
BOXES because of their pronounced 
advantages. 

These foundries are getting increased 

output, better castings and lower 

production costs. 


Think it over from the point of view 
of your own foundry. 


above— 
Sterling Metals Ltd., 
Coventry. 


Making Motor Cylinder 
Block Castings. 


below— 
Premier Aluminium 
Castings Co., Ltd., 


Birmingham. 


Making Aluminium 
Crankcases and Oilbases. 


We make Moulding 
Boxes for all classes of 
foundry work and to 
the exact sizes and 
pincentres to suit your 
machines. 


Send a brief specifica- 
tion with your enquiry. 


All STERLING 
BOXES are made from 
a special section solid 
rolled steel bar. 


STERLING FOUNDRY SPECIALTIES LTD. 
BEDFORD 


London Office: 13, VICTORIA STREET, S.W.1. 
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Standard cash .. 57 12 
Three months .. 58 lV) 
Electrolytic .. .. 6510 0 
Tough .. .. .. 6810 O 


Do, November 65 
Do. December .. 65 I! 


Do., 3 mths. Oct. 59 
Do., Sttlmnt, Oct. 58 
Do., Electro, Oct. 66 1 
Do., B.S., Oct. .. 65 4 85 
Aver. spot price 
copper, Oct. .. 58 7 3 


0 
5 
5 
5 
Off. av. cash, Oct. 58 7 
3 
7 


Do.,wire bars, Oct. 66 15 8} 
Solid drawn tubes 13d. 
Brazed tubes 13d. 

BRASS. 


Solid drawn tubes .. 12d. 
Brazed tubes .. .. 133d, 
Rods,drawn .. .. 
Rods, extd. or rlld. .. 
Sheets tol0w.g .. 108d. 
Wire 
Roiied metal .. .. 103d. 
Yellow metal rods .. 74d. 


Do. 4 x 4 Squares 8d. 
Do. 4X 3Sheets .. 84d. 
TIN. 


Standard cash .. 31510 0 
Three months .. 301 15 0 
English .. .. 31310 0 
Australian .. .. 318 0 0 
Eastern .. .. 309 10 O 
Banca . - 323 5 O 
Off. avr. ‘cash, Oct. 312 14 62 
Do., 3 mths., Oct. 303 14 3! 
Do.. Sttlmt.. Oct. 312 13 9: 
Aver. spot., Oct. 312 14 6} 


SPELTER. 


Ordinary .. .. 33 12 6 
Remelted .. .. 33 5 


Electro 99.9 3610 0 
Zinc dust .. .. 43 UV O 
Zinc ashes .. .. 15 0 O 


Off. aver., Oct. .. 34 4 03: 
Aver., spot, Oct. 34 5 1} 


LEAD. 
Soft Ppt. 29 
English 30 


> St oro 


Off. average, “Oct. 30 1 
Average spot, Oct. 30 16 


ZING SHEETS, &c. 

Zino sheets, English 42 10 
Do. V.M. ex whf. 39 10 

Rods e« 45 0 
Boiler plates 38 0 
* Battery plates .. 38 10 


ANTIMONY. 
Eng, 10 
inese .. 0 
38 0 


Quicksilver pre 15 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon — 

45/00% .. .. ll 0 
Ferre-vanadium— 

35/40% .. .. 14/-Ib. va. 
Ferro-moly bdenum— 

10/75% c. free .. 5/1 1b. 
Ferro-titanium— 

23/25 % carbonless 1! $d. 


ooo 


WEEKLY PRICE CURRENT. 


Ferro-phosphorus, 20/25%, 
£17 0 0 


Ferro-tungsten— 


80/85%,c.fr. .. 1/5 1b. 
Tungsten metal 
98/99% 1/9 Ib. 


Ferro-chrome— 
2/4% car. £32 0 
4/6% car. £23 5 
6/8% car. .. £21 15 
8/10% car. l 
Ferro-chrome— 
Max. 2% car. £36 10 0O 
Max. 1% car. £43 0 O 
Max.0.70%car. £54 0 0 
70%, carbonless 1/5 Ib. 
Nickel—99%, 
cubes or pellets £170 
Cobalt metal—98/99% 


» 
to 


Aluminium 98/99% 
£107 to £112 
Metallic Chromium— 
96/98% 3/- Ib. 
Ferro-manganese (net)— 
76/80%, loose £15 0 0 
76/80%, packed £16 0 O 
76/80%, export £15 0 0 
Metallic manganese— 
94/96%, carbonless 2/— Ib. 
Per ton unless otherwise 
stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% s. d. 


tungsten ie 2 6 
Finished bars, 18% 
tungsten 3 0 


Per lb. net, d/d buyers’ works, 
Extras— 

Rounds and squares 
3in.andover .. 
Rounds and squares 

under $ in. to } in. 3d. Ib. 
Do. under fin. to 
fein. 
Flats, pin. 
to under 1 in. x $ in. 3d. Ib. 
Do. under fin. x fin. 1/-1b 
Bevels of approved 
sizes and sections 6d. lb. 
Bars cut to length 10% extra 
Scrap from high-speed 
tool steel— 
Scrap pieces .. 3d. 
Turnings and ewarf ld. 
Per |b. net, djd steel makers’ 
works 


SCRAP. 

South Wales—£ s. d. £ 8. d. 
Hvy. steel 2150to3 0 0 
Bundled steel 
&shrngs. 22 6to2 5 0 
Mixed iron & 

steel 2 7 6to215 0 
Heavy cast iron 
215 Oto217 6 

Good machinerv for 
foundries3 0 Oto3 

Cleveland— 

Heavy steel .. 3 0 0 
Steel turnings... 2 
Cast iron borings 1 
Heavy forge .. 4 2 6 
Bushelled scrap 3 
Cast-iron scrap 

311 Oto3 12 6 

Lancashire— 

Cast-iron scrap 3.10 0 
Hvy. wrought... 3 2 6 
Steel turnings... 117 6 

London — Merchants’ buying 

prices delivered yard. 


a 


Copper (clean)... 48 0 0 
Brass (clean) .. 37 0 0 
Lead (less usual 

draft) .. -- 2610 O 
Tea lead «a2 
Zinc... 23 0 
New aluminium 

cuttings 00 
Braziery copper 44 0 0 
Gunmetal 46 06 0 
Hollow pewter 190 0 0 
Shaped _ black 

pewter 


PIG-IRON. 


(f.0.t. unles: otherwise stated). 
N.E. Coast — 
Foundry No. 1 125/- 
Foundry No. 3 e» 120/- 
Foundry No. 4 -- 119/- 
Forge No.4 .. .. 
Hematite No.1... 
Hematite M/Nos, .. 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 
», d/d Birm. _- 
Midlands — 
Staffs common* 
» No. 4forge .. 
»  No.3foundry 
Shrops. basic .. 
» Cold blast, ord. * 
iron* 
* d/d Birmingham. 
Northants forge .. 
» {dry No. 3 
Derbyshire forge oe 
Scotland— 
Foundry No.1... 
No.3 .. 117/6 
Hem. M/Nos. 120/- 
Sheffield (d/d district)— 
Derby forge .. .. 
» fdry. No. 3 
Lines. forge .. .. 
» fdry. No.3 .. 
E.C. hematite .. 
W.C. hematite 
Lincs. (at furnaces)— 
Forge No.4 .. ... 
Foundry No. 3.. 


Basic 
Lancashire (aja Man. 


& 
| 


Northants foundry 
No. ee 


Summerlee, No. 3 .. 138/9 
Glengarnock, No.3 .. — 
Gartsherrie, No.3 .. 138/9 
Monkland No 3... .. 138/9» 
Coltness, No.3 .. .. 138/9 
Shotts, No. 3 
FINISHED IRON & STEEL. 
Usual District deliveries for 

tron; delivered consumers’ 

station for steel. 
Iron— £s. d. £s. d. 
Bars (cr.) nom. .. 

12 Otol6 O 

Angles .. .. 
_ to 3 united 


Nut and ‘bolt iron — 
Hoops .. o BM 
Marked bars. 
(Staffs.) f.o.t. .. 
Gas strip .. BM SC 
Bolts and nuts .. 
fin. x 4in. ..15 5 
Steel— 
Ship plates .. .. 8 
Boiler plts. oo HT 
Chequer plts. 9 
Tees 
Joists 7 
Rounds and Squares 
3in. to 5jins. .. 8 10 
Rounds under 3 in. 
to in. (Untested) 
9 0 Otoll WW 0 
Flats, over 5 in. 
wideandap .. 910 0 
Flats, 5in. to l}in. 8 10 0 
Fishplates .. .. 1210 0 
Hoops (Staffs.) .. 1010 0 
Black sheets, 24g. 12 2 6 
Galv. cor, sheets, 
17 10 0 
Gale, fencing wire 
8g. plai 1210 
Billets, 10 0 0 
Billets, hard 
Sheet bars .. .. 7 10 
Tin bars d/d.. 710 0 


> 


PHOSPHOR BRONZE. 
Per lb. basis. 


Strip . 
Sheet to 10. | 3h 
Castings .. 1 2 


Delivery 3 owt. free 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S, 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CurrForp & Son, Limitep. 


NICKEL SILVER, &e. 


Per lb. 

Ingots for raising 9d. to 1/3 
Rolled— 

To Qin. wide 1/3 to 1/9 

To 12in. wide 1/3} to 1/9} 

To 15in. wide 1/33 to 1/94 

To 18in. wide 1/4 to 1/10 

To 21 in. wide 1/4} to 1/10} 

To 25 in. wide 1/5 to 1/11 
Ingots for spoons 

and forks «+ 9d. to 1/5} 
Ingots rolled to 

spoon size .. 1/- to 1/8} 
Wire round— 

3/0 to 10 G. 1/6} to 2/14 
with extras according to gauge. 


AMERICAN IRON & STEEL. 


At Pittsburgh unless otherwise 
stated. Dols. 
No. 2X foundry, Phila, 22.26 
No. 2 foundry, Valley 19.00 
No. 2 as Birm. 20.00 
Basic .. . - 20.26 
Bessemer .. .. .. 21.26 
Malleable .. .. .. 20.76 
Grey forge .. 20.26 
Ferro-mang. 80% 88.00 
Bess. rails, h’y, at mill 43.00 
O.-h. rails, h’y at mill) 43.00 
Bess billets ve 
O.-h. sheet bars -. 36.00 
Wire rods .. .. .. 45.00 
Cents. 
Iron bars, Phila. 
Steel bars .. .. .. 
Tank plates oe 
Beams, etc. we 
Skelp, grooved steel 
Skelp, sheared steel .. 
Steel hoops 
Sheets, black, No. 
Sheets, galv., No. 24 . 
Sheets, blue an'l'd, 9 & 10 
Wire nails .. .. .. 
Plain wire .. oe 
Barbed wire, galv. in 
Tinplate, 100 lb. box $5. 
COKE (at ovens). 
Welsh foundry .. 
» furnace 
Durham & North. 
7 foundry .. .. — 
furnace .. 
Other Districts, foundry 


. 


SRSRSERSSSSSSS 


» furnace (basis) 


TINPLATES. 


f.o.b. Bristol Channel ports. 

I.C. Cokes, 20x14, box 26/6 
28x20,  53/- 
20x10, ,, 

” 183 x 14, ” = 


C.W. 20x14, ,, 
” 28 x 20, ” 
” 20x10, ,, 
18}? x14, ,, 
Terneplates 28x20, — per 
box basis f.o. b. 


SWEDISH IRON. 
Bars,hammered £18/10 to £19/0 
Rolled Ord. £15/10/0 to £16 
Nail rods £16 5 0 to £16 15 0 
Keg. steel nom. £33 to £35 
Faggot steel nom. £22 to £25 
Blooms, according to quality 

£9 to £12 
Pig-iron £6 00 to £610 0 
all f.0.b. Gothenburg. 


18 
| 
‘ 
Best selected 64 0 O 
Sheets .. .. .. 92 0 0 
0 
0 
0 
i 0 
0 
U 
) 
» 
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TUBES AND FITTINGS. 
and incl, 6 in. 
Tubes 
60% 
55% 
50% 


2/6 
3,9 
3/9 


0 No change 


3 dec. 


5/- 


5 
0 No change 


8 
10 
16 
12 6 
Lead (English) 


Ae 


MIDDLESBROUGH. 


0 No change 


aes 


Yearly 
Average 


0 ine, 
” 


0 O ine, 


SSS SOS SOS 


| 
ore 


£ a. d. 


31 0 ONo change 
Dec, 


30 15 
16 3015 dec. 
17 30 15 


&c., 


12 31 
15 


SSS 


OP YS cog | 


Nov. 11 
” 
” 
Nov. 11 
” 
” 
Nov. 


or 


Oct. 


35/- 
35/- 


0 No change 
0 ine. 
0 


Zinc Sheets (English). 
£8 


P.O. BOX 1580, CAIRO. 


SOO OOOOH 


ZETLAND ROAD, 


0 dec. 45/- 

0 ine. 
(NORTH OF ENGLAND). 
COX’S BUILDINGS, KARACHI. 


0 


Sept. 


OCEAN BUILDING, SINGAPORE. 
JAVA STREET, KUALA LUMPUR 
5, SHAFFRAZ ROAD, RANGOON, 


42 10 0 Nochange 


d. 
1, HONG KONG ROAD, SHANGHAI. 


~ 


£ 8. 
Aug. 


Nov. 11 307 


ANTIMONY, CHROME ORE 


12 309 
15 309 
16 311 15 
17 313 10 


OM MACH 


” 
ov. Il 


July 


on 
OSS 


2/6 
2/6 


0 No change 


Standard Tin (Cash). 


HEMATITE, BASIC, SPECIALS, 


6 dec. 
0 


ane 


d. 
66 15 0 No change 
May . June 


65 12 
65 10 
65 10 
£ 


BOSS O GOGO 


ar 


N 


12 6515 0 
16 313 10 
17 315 10 0 


April 


15 
16 


PIG IRON 


NON-FERROUS METALS 


Nov. 11 


GOSS OSS 


March 


TIN, LEAD, SPELTER, 


et 


18, BENNETTS HILL, BIRMINGHAM. 


Feb. 


” 


AVERAGE MONTHLY PRICES OF STEEL SHIP ANGLES 


SCOTCH, 


d. 
6 5712 6 dec. 


CLIVE STREET, CALCUTTA. 
ANGAPPA NAICK STREET, MADRAS. 


Jan. 


18, BENNETTS HILL, BIRMINGHAM. 
11, OLD HALL STREET, LIVERPOOL. 
EXCHANGE BLDGS., PORT TALBOT. 

FOWLERS BUILDINGS, BOMBAY. 
COPPER, 


£ 8. 


<r 
= = 
od} od 
= = 
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= = 
ll 


W 
Q 
z 
= 
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3 


19, ST. VINCENT PLACE, 


Up to 


] 
] 
l 


x 


Standard Copper (Cash) 


1919 /|1 
1921 |2 
1922 
1923 
1924 
1925 
1926 


Year. 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 /|1 


DAILY FLUCTUATIONS. 


a 
Spelter (ordinary). 
gs 
G % 
% ‘| 
. 10% extra. 
| 
: 
Nov. 1 Nov. 

2/6 ” 9° 12 — 
” | 2/6 ” ” 15 : 
” 2/6 ” ” 16 

» 17 57 12 6Nochange 

| | | = * 
191 

HH 
an 
er 
aK 
ae a5 
aa 
a5 
a5 
ae ae 
a5 
an 
aw 
an oe 
we 
as 
as 
an 
ea 
ae 
os 
ao 
a5 
an 
ae 
an 
as 
an 
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SMALL ADVERTISEMENTS. 


Notice. 
Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 


two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


DVERTISING.—Young man (21) desires position 
with good prospects in PUBLICITY DEPART- 
MENT of Firm who advertise extensively; make 
excellent lay-outs; can sxetch and use typewriter.— 
Box 870, Offices of THe Founpry Trape JourNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


OUNG IRONFOUNDER (Sheffield trained), age 
22 years, seeks situation with Firm of Engineering 
lronfounders ; five years’ practical Foundry and Pat- 
tern-shop experience; first-class Metallurgical trainin 
(Sheffield University); highest references.—Box 
Offices of THe Founpry TRapE JouRNaAL, 49, Welling- 
ton Street, Strand, London, W.C.2._ 


FREQUIRED immediately for Translations from 
German into English, Engineer with College 
training, acquainted with Foundry Equipment.—Offers 
with experience and terms per 1,000 words to ‘‘ INTER- 
NATIONALES UEBERSETZUNGS Institut G.m.b.H., 
Muenchen, Germany.”’ 


ANTED, Assistant Works Manager for large 
Works in Sydney, Australia; must be well up 

in latest methods in the production of Gas Stoves, 
Ranges, Hot Water, Steam Cooking and Heating 
Apparatus; also knowledge of Foundry Practice ; 
ability to handle men most essential. State age, expe- 
rience (in full), and salary expected. Applications 
will be held in strict confidence.—Box 872, Offices of 
Tue Founpry Trape Journa, 49, Wellington Street, 
Strand, London, W.C.2. 


OUNDRY MANAGER.—A position is open for a 
reliable man having experience in the manufac- 
ture of Chilled and Grain Rolls: preferably one who 
has had some experience in calling upon customers. 
State age, salary required, and give particulars of 
qualifications.—Address, Box 874, Offices of THe 
Founpry Trapve JourNAL, 49, Wellington Street, 
Strand, London, W.C.2. 


PUBLICATION. 


IRON, STEEL, BRASS AND ALUMINIUM 

FOUNDERS, MANUFACTURING ENGI- 

NEERS, MAKERS OF FOUNDRY PLANT 
AND REQUISITES, REFRACTORIES. 


The 1926 Edition of ‘‘ RYLANDS,” now 
on sale, covers all branches of these indus- 
tries, in addition to many others. Order your 
Copy now. Price 42s, cloth, 52s. morocco. 
InpDusTRIAL Newspapers, Ltp., 49, Wellington 
Street, Strand, London, W.C.2. 


MACHINERY. 


AND MIXERS.—New and second-hand. Ask us 
to quote.—W. Breatey & Company, LimiTsp, 
Prospect Works, Hawksley Avenue, Sheffield. 


ERMAN AND OTHER CONTINENTAL 
MANUFACTURERS.—Firms wishing to get 

into touch with makers of German goods should state 
their wishes to Box 802, c/o Hermann J. FRoMm, 
Advertising Agency, Berlin, W.35, Liitzowstr. 84. 
This information is provided for the use of buyers 
and not for individuals on the look-out for an agency. 


MISCELLANEOUS. 


ATTERNS.—Inquiries solicited; quotations by 
return; shop equipped with modern machinery ; 
delivery.—_CLEGHORN & Company, Midland 
attern Works, Spring Gardens, Worcester. Phone 264. 


PATTERNSHOP SUPPLIES. — Full range of 
Dowels, Rapping Plates, Pattern Letters, ete., in 
stock. Quick deliveries—Send for list to Lawson 
Watton & Co., Lrp., Newcastle-on-Tyne. 


M OULDERS' BRUSHES of superior quality; 
4 Camel-hair or Fitch-hair Brushes, flat and mops, 
always in stock.—W™m. OLSEN, Lrp., Cogan Street, Hull. 


ROUBLED WITH WASTERS? If so, try 

‘** Ferromol ’’ desulphurisor and see the wonderful 
improvement it makes to your metal; just the thing 
to counteract the sulphurous coke being sold at present. 
—T. E. Gray & Co., Lrp., 119, High 
London, W.C.1. 


MPORTED FOUNDRY COKE for delivery at 
Humber Ports. Prices on application to :— 


G. R. CAWOOD & CO., LTD., 
4, SOUTH PARADE, 


LEEDS. 
Telephone : 20074. Telegrams : Ransford. 


IG-ITIRON FROM SCRAP.—We are prepared to 
supply full working details of process for effici- 
ently melting rusty and doubtful quality scrap through 
the cupola, to produce good quality pig.—Full par- 
ticulars and fees on application to the KgIGHLEY 
LaBoRATORIES, LimirED, South Street, Keighley. 
*Phone 340. 


MANUFACTURE OF SYNTHETIC IRON.— 
* EXPERT IN THE ABOVE IS PREPARED 
TO OFFER SERVICES TO FOUNDRIES WHO 
DESIRE TO MAKE SYNTHETIC IRON. SHORT- 
AGE OF PIG-IRON CALLS FOR SUBSTITUTE 
WHICH REALLY IS A GENUINE IRON MADE 
IN THE CUPOLA. THE COST IS LOW AND THE 
RESULT IS MOST SATISFACTORY.—FULL 
PARTICULARS ON WRITING. “SYNTHETIC 
IRON,” BOX 876, OFFICES OF THE ‘“ FOUNDRY 
TRADE JOURNAL,” 49, WELLINGTON STREET, 
STRAND, LONDON, W.C.2. 


FOUNDRYMEN, STEEL WORKERS, 
METALLURGISTS AND CHEMISTS 
Should be in possession of the 
VEST - POCKET MICROSCOPE. 


This powerful little scientific instrument is sent post 
free 8s. 6d. each ; remittance should accompany order to 


SULRON, LTD., 


HAXWORTH CHAMBERS 
25, FIGTREE LANE, SHEFFIELD. 


The ideal instrument for examining fractures of 
materials. 


PATENTS. 


ATENT YOUR INVENTIONS, Trade-mark your 
Goods. Advice, Fandbook and Cons. free.—B. T. 
Kine, C.I.M.E. (Regd. Pat. Agent, G.B., U.S.A., and 
Can.}. 146a, Queen Victoria Street, E.C.4. 38 years’ 
refs. 'Phone 682 Central. 


HE owners of British Patents Nos. 189781 and 

206135, relating to Improvements in Cores for 
Steel Castings, are desirous of entering into negotia- 
tions with one or more firms in Great Britain for the 
purpose of exploiting the above invention, either by 
sale of the patent rights or the grant of a licence or 
licences to manufacture on royalty.—Inquiries should 
be addressed to Messrs. Aspe & Imray, 30, South- 
ampton Buildings, London, W.C.2. 


WORM BEVEL GEARED CRANE LADLES 


NEW 3 ton, enclosed Gears, latest type £13 
NEW | ton, enclosed Gears, latest type 
NEW 1} ton, by James Evans .. a 
NEW 2 ton, by Thwaites ei a 
NEW 23 ton, by Geo. Green... aa 
3 ton, by James Evans & Co., good ae ' 


LARGEST STOCK OF FOUNDRY PLANT IN ENGLAND 
PLEASE SEND FOR LISTS. 
BUY FROM ME AND SAVE MONEY. 


ALEX. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH. 


“te 
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